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f THE SEED CONTROL ACT 


S CHAPTER 128. 


An AcT RESPECTING THE INSPECTION AND SALE ©F SEEDS. 


SHORT TITLE. 


1. This Act may be cited as the Seed Control Act. 4-5 E. VIL., c. 41, s. 1. Short title. 


REGULATIONS. 


2. The Governor in Council may make,— 

(a) regulations determining the maximum proportion of seeds of the Regulations 
weeds named in this Act that may be tolerated in any other seeds ;*° Ay cokees 
without affecting their character as being free from the seeds of the 
said weeds within the meaning of this Act; and, 

(b) such regulations as he considers necessary in order to secure the 
efficient enforcement and operation of this Act. 

2. The Governor in Council may, by such regulations, impose penalties Penalties. 
not exceeding fifty dollars on any person offending against theva, to be recovera- 
ble on summary conviction. 

3. The regulations so made shall be in force from the date of their publica- Publication. 
tion in the Canada Gazette, or from such other date as is specified in the pro- 


x clamation in that behalf. 4-5 E. VII., c. 41, ss. 5 and 17. 


EXAMINATION. 


3%. Any person charged with the enforcement of this Act may enter upon Examination 
any premises to make any examination of any seeds, receptacles, packages, of seeds. 
sacks or bags of seeds, with respect to which he has reason to suspect or believe 
that any provision of this Act is being violated, whether such seeds, receptacles, 
~ packages, sacks or bags of seeds are on the premises of the owner, or on other 
“> premises, or in the possession of a railway or steamship company, and may 
take any samples of the said seeds from any receptacle, package, sack or bag, 
for which samples the owner of the seed shall be paid in accordance with the 
amount of seed thus taken and its current value. 4-5 E. VII., c. 41, s. 10. 


LIMITATION. 


) 4.. The provisions contained in this Act shall not apply to,— Exceptions 
(a) any person growing or selling seeds for the purpose of food in respect from Act. 
7 of seed sold, or exposed or had in possession for sale, for such pur- 
% poses; 
© (b) any person selling seeds direct to merchants to be cleaned or graded 
J before being offered for sale for the purpose of seeding in respect of 
y seeds sold, or exposed or had in possession for sale, for such purpose; 
¢) (c) seed that is held in storage for the purpose of being recleaned, and 
which has not been offered, exposed or held in tenet for sale 
for the purpose of seeding; 
(d) seed marked ‘not absolutely clean’ and held or sold for export only. 
Abel Vil G4 15 sats 
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®. The provisions contained in the next following section shall not apply 
to the sale of seed that is grown, sold and delivered by any farmer on his own 
premises, for seeding by the purchaser himself, unless the purchaser of the said 
seed obtains from the seller at the time of the sale thereof a certificate that the 
said seed is supplied to him subject to the provisions of this Act. 4-5 E. VIL., 
ce. 41, s. 3. 


PROHIBITORY CLAUSES. 


6G. No person shall sell, or offer, expose or have in his possession for sale, 
for the purpose of seeding, any seeds of cereals, grasses, clovers or forage plants, 
unless they are free from any seeds of the following weeds:—Wild Mustard or 
Charlock (Brassica Sinapistrum, Boiss.); ‘Tumbling Mustard (Sisymbriwm Sina- 
pistrum, Crantz.); Hare’s Ear Mustard [Coringia orientalis, (L.) Dumort]; 
Ball Mustard (Neslia paniculata, Desv.); Field Pennycress or Stinkweed 
(Thlaspi arvense, L.); Wild Oats (Avena jatua, L: and Avena strigosa, Schreb.); 
Bindweed (Convolvulus arvensis, L.); Perennial Sow-Thistle (Sonchus arvensis, 
L.); Ragweed (Ambrosia artemisiaefolia, L.); Great Ragweed (Ambrosia tri- 
fida, L.); Purple Cockle (Lychnis Githago, Lam.); Cow Cockle [Vaccaria 
Vaccaria (L.) Britton]; Orange Hawkweed or Paint Brush (Hveracivum auran- 
tiacum, L. and Hieraciwm praealtum, Vill.); and from the Sclerotia known as 
Ergot of Rye (Claviceps purpurea, Tul.); unless each and every receptacle, 
package, sack or bag containing such seeds, or a label securely attached thereto, 
is marked in a plain and indelible manner,— 

(a) with the full name and address of the seller; 

(b) with the name of the kind or kinds of seed; 
(c) with the common name or names of the weeds hereinbefore named, 
the seeds of which are present in the seed sold or offered, exposed or 

had in possession for sale. 4-5 E. VII., c. 41, s. 3. 


"¢. No person shall sell, or offer, expose or have in his possession for sale, 
any seeds of timothy, red clover, alsike, or any mixture containing the said 
seeds, in or from any receptacle, package, sack or bag upon which is marked 
“No. 1’ or any other designation which represents such seeds as of first quality, 
unless they are free from the seeds of weeds named in the last-preceding section, 
and are also free from the seeds of White Cockle (Lychnis vespertina, Sibth.); 
Night-Flowering Catchfly (Silene noctiflora, L.); False Flax (Camelina sativa, 
Crantz.); Canada Thistle (Cnicus arvensis, Hoffm.); Ox-eye Daisy (Chrysan- 
themum Leucanthemum, L.); Curled Dock (Rumex crispus, L.); Blue Weed 
(Echium vulgare, L.); Ribgrass (Plantago lanceolata, L.); Chicory (Cichorium 
Intybus, L.), and contain out of every one hundred seeds not less than ninety- 
nine seeds of the kind or kinds represented, or seeds of other useful and harmless 
grasses and clovers, of which ninety-nine seeds, ninety seeds must be germinable. 
4-5 E. VIL, c. 41, s. 4. 


§. No person shall sell, or offer, expose or have in his possession for sale, 
for the purpose of seeding in Canada, any seeds of timothy, alsike or red clover, 
or any mixture containing the said seeds, if the seeds of the weeds named in 
this Act are present in a greater proportion than five to one thousand of the 
seed sold, or offered, exposed or held in possession for sale. 4-5 E. VII., c. 41, 
s. 6. 

OFFENCES AND PENALTIES. 


9. Except as in this section otherwise provided, every person who, by 
himself or through the agency of another person sells, offers, exposes or has in 
possession for sale, seeds, in violation of any of the provisions of this Act shall 
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be guilty of an offence and upon summary conviction therefor, be liable for a sceds of 
first offence to a fine not exceeding one dollar, and for each subsequent offence ae 
to a fine not exceeding five dollars, for each receptacle, package, sack or bag 

in or from which seeds are sold, offered, exposed or had in possession for sale 
contrary to such provision together with the costs of prosecution, and, in default 

of immediate payment of such fine and costs, shall be liable to imprisonment, 

for a term not exceeding one month, unless such fine and costs of enforcing the 

same are sooner paid: Provided that the total amount of the fine shall not Proviso. 
exceed, in the case of a first offence, five dollars, and in the case of a subsequent 
offence, twenty-five dollars. 


2. If the accused proves to the magistrate before whom he is tried that the Liability of 
package, sack, bag or receptacle containing the seed respecting which the com- Ae gavel 
plaint or information is laid, was purchased by him directly from a seed merchant 7 
domiciled in Canada, and was not opened, or the state of the seed was not 
altered, while it was in his possession, and he had no reason to believe that the 
seed did not comply with the provisions of this Act, he shall, upon disclosing 
the name of the person from whom he purchased the seed, and the place and 
date of the sale thereof to him, not be liable beyond the costs of prosecution. 


3. Every magistrate who has disposed of any case under the foregoing Report of 
subsection shall, within one month from the date of his judgment therein, send aires 
to the Minister of Agriculture a report of the case, giving the name of the accused, 
the name of the person who sold the seed to him, and the date and place of such 
sale. | 

4, Any prosecution against any person, pursuant to a report made to the Time for 
Minister of Agriculture respecting that person, under the last foregoing sub- ae te 
section may be commenced within twelve months from the time when the 
matter of complaint or information arose, and not later. 4-5 E. VII., c. 41, 
ss. 8 and 18. 


10. Every person who obstructs any person charged with the enforcement Preventing 
of this Act in entering any premises to make examination of seeds, receptacles, oe eee 
packages, sacks or bags of seeds, as provided by this Act, or who refuses to of seeds. 
permit the making of any such examination, or the taking of samples of seeds 
as provided by this Act, shall, upon summary conviction, be liable to a penalty 
not exceeding five hundred dollars and not less than twenty-five dollars, together Or the 
with the costs of prosecution; and in default of payment of the said penalty and ae of 
costs, shall be liable to imprisonment for a term not exceeding six months, *? 
unless the said penalty and costs and the costs of enforcing the same are sooner 


paid. 4-5 E. VIL. c. 41, s. 10. 


Penalty. 


U1. The person on whose behalf any seed is sold, offered, exposed, or had Who shall be 
in possession for sale, contrary to the provisions of this Act, shall be prima facie fale : HERE 


liable for the violation of this Act. 4-5 E. VII., c. 41, s. 9. 


ANALYSIS. 


12. Any purchaser of seeds, with respect to which he has reason to suspect Samples to 
or believe that any provision of this Act has been violated, or any person charged rea “ 
with the enforcement of this Act, at his request, may take a sample from the analyst. 
said seeds and forward it to such person as the Governor in Council appoints 
as an official seed analyst to examine and report upon any seed submitted for 


analysis under the provisions of this Act. 4-5 E. VIL, c. 41, s. 11. 
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To be taken 13. Any sample of seed taken for official analysis under the provisions of 
oe Pes of this Act shall be taken in the presence of — 

two (a) the person who sold or offered, exposed or had in his possession for 
witnesses. sale the said seeds; or, 


(b) two impartial or non-interested witnesses; and, 
Certificate to in accordance with the rules for seed testing prescribed by the Minister of Agri- 
esmples, » Culture, and shall be inclosed in a sealed package, together with a certified 
ples. ; : ; 
statement of the person taking the sample, which statement shall include the 
name and address of the person who sold, or offered, exposed or had in his 
possession for sale, the seeds from which the said sample was taken, the manner 
in which the receptacle, package, sack or bag was marked, and the section or 
sections of this Act in violation of which the said seeds were found or suspected 
to be sold or offered, exposed or had in possession for sale. 4-5 E. VII, c. 41, 
s. 12. 


Samples to be 14. Any sample of seeds taken from any seed which are found or suspected 
aah aes to be sold in violation of the provisions of this Act shall be taken and forwarded 
to an official seed analyst,— 

(a) from seeds that are sold in sealed packages, sacks, bags or receptacles, 
at the time of the breaking of the seal thereon; and, 

(b) from seeds that are not sold in sealed packages, sacks, bags or 
receptacles, within seven days from the date on which the seeds 
entered into the personal possession and became the property of 
the purchaser. 4-5 E. VII., c. 41, s. 13. 


Analysisand . 1. It shall be the duty of any official seed analyst to examine any seeds 

certificate. sent to him in accordance with the provisions of this Act, by following the 
methods for testing seeds prescribed by the Minister of Agriculture, and to send 
one certificate of analysis of the said seeds to the inspector, informant or com- 
plainant from whom they were received, and one certificate to the seller of the 
said seeds, and to place one certificate on file in the Department of Agriculture. 
4-5 E. VII., c. 41, s. 14. 


EVIDENCE AND PROCEDURE. 


Certificate 16. The certificate of analysis of any official seed analyst on any sample 

ws evidence. oF seeds forwarded to him under this Act shall be accepted as evidence in any 
prosecution of any person charged with having sold or offered, exposed or had 
in his possession for sale, in violation of the provisions of this Act, seeds from 
which the sample purports to have been taken, or of any person from whom 
such person purchased the seeds. 4-5 E. VII., c. 41, s. 15. 


Place of U7. In any complaint, information or conviction under this Act, the matter 
offence. complained of may be declared, and shall be held to have arisen, within the 
meaning of Part XV. of the Criminal Code, at the place where the seed was 
sold or offered, exposed or had in possession for sale. 4-5 E. VIL, c. 41, s. 16. 


GENERAL COMMENTS. 


It is not the object of this Act to require farmers to purchase for their own use any 
seeds of a better quality than they desire, except (section 8) in so far as noxious weeds are 
held to be a public nuisance. The Act is intended to provide the means by which the users 
of seed may protect themselves against the introduction of noxious weeds on their lands; 
and to fix a minimum standard in respect to purity and vitality for timothy, alsike and red 
clover seeds that may be represented to be of first quality, and thus provide the means by 
which careful seedsmen may protect themselves against the designs or carelessness of un- 
scrupulous seed vendors. 

To assist seed merchants in the conduct of their business under the Act, the Seed Branch 
of the Department of Agriculture at Ottawa, has prepared for distribution, at a nominal 
cost of $2, to seed merchants and agricultural institutions such as agricultural schools, 
farmers’ institutes and agricultural societies, collections of authentic specimens of seeds of 
100 species of weeds, and other economic plants—including all of those mentioned in the 
Act. With one of these collections of seeds in his possession, any person of ordinary intelli- 
gence would have the means of testing seeds in respect to the provisions of the Act. 

The term “Government Standard” applied to Timothy, Alsike or Red Clover seeds, 
does not mean that the seed is of “No. 1” quality, as provided under Section 7 of the Seed 
Control Act, which fixes the standard for seeds which may be marked “No. 1” or otherwise 


represeted to be of first quality. The term “Government Standard” has been largely 


used with seeds which were sufficiently clean to meet the provisions of the minimum standard 
fixed in Section 8 of the Seed Control Act, which allows 92 seeds of the weeds named in 
the Act per one ounce of Red Clover; 212 per ounce of Alsike, and 410 per ounce of Timothy 
seed. 

The following quotation is taken from a circular, issued by an Ontario retail seed 
merchant, which is exceedingly misleading. ‘We have decided to sell only standard seed, 
every bag under Government seal, thus insuring you clean seed.”’ 

There is no Government in Canada which assumes to inspect any seeds before they 
are offered for sale for seeding. Some reliable seed houses sell grass and clover seeds in 
bags sealed by them with a lead seal. No Government seal is used on any seeds offered 
for sale in the trade. Seed purchasers who desire Timothy, Alsike or Red Clover seeds of 
first quality should see to it that the goods they purchase are marked “No. 1” or otherwise 
clearly represented to be of first quality. 

Under the Seed Control Act (section 14), wholesale seed merchants have the privilege 
of selling seeds in sealed packages or bags sealed by them, thus relieving retail merchants 
of any responsibility connected therewith, so long as the seal thereon remains intact. 


DUTIES OF SEED INSPECTORS. 


Seed inspectors are instructed to visit seed houses and retail stores, in all parts of the 
districts assigned to them, for the purpose of making examination of any seeds that may be 
offered for sale for seeding and to take samples for official test from any seeds that are sus- 
pected by them to be offered for sale for seeding contrary to the provisions of the Seed Control 
Act. Seed inspectors are not permitted, at any time, to inspect seeds for seed merchants, 
for the purpose of passing upon their grading, prior to such seeds being offered for sale, 
either in sealed packages or in bulk. Seed inspectors will receive instructions, whenever 


" possible, to examine into any complaints regarding seeds that may be suspected to be sold 


or offered for sale in violation to the Seed Control Act, on receipt of such complaint at the 
office of the Department of Agriculture. It is nevertheless the privilege of any citizen to 
put the Act into operation and enter prosecutions against any person who may be found to 
have violated the provisions of the Act. 

Section 14, clause (b) “within seven days from the date when the seeds entered into his 
personal possession.” It is the purpose of this clause to allow any purchaser of seeds 
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whether he be a seed merchant or farmer, a period of seven days from the time when the 
seeds entered into his possession, during which time he may make complaint and take 
sample of the seeds for test as-prescribed in section 13. Should no complaint be made 
and sample taken within seven days the purchaser must alone assume the responsibility. 


APPENDIX. 


RULES FOR SEED TESTING UNDER THE SEED CONTROL ACT. 
HOW SAMPLES ARE TO BE TAKEN. 


Sampling Seeds—Samples for analysis must be drawn in the presence of — 

(a) the person who sold or offered, exposed or held in possession for sale the seeds, or 
(b) two impartial and non-interested witnesses. 

In order to insure that the samples sent to the Official Seed Analyst represent the bulk 
of the goods, the contents of packages, sacks or bags, should be emptied out, mixed thoroughly 
and small quantities taken from different parts to make the sample sent to the official seed 
analyst for analysis. If the seeds be taken from sealed sacks or bags containing more than 
one bushel of seed, or if it be impracticable thus to mix the goods, small quantities should 
be drawn to make the sample; from the top, middle and bottom of each sack or bag, when 
there are not more than six sacks or bags; from the top, middle and bottom of every second 
sack or bag when there are from seven to twelve sacks or bags; and from the top, middle 
and bottom of every fourth sack or bag, when there are more than twelve sacks or bags. 
“Seed tryers” and grain tryers may be used for this purpose. The sample thus obtained 
must be inclosed in a suitable package, sealed and forwarded to an official seed analyst. 

Samples of seed must be accompanied by a certified statement of the inspector, informant 
or complainant, which shall include the name and address of the person who sold or offered, 
exposed or had in his possession for sale, the seeds from which the said sample was taken; 
the manner in which the receptacle, package, sack or bag was marked; and the section or 
sections of this Act in violation of which the said seeds were found or suspected to be sold 
or offered, exposed or had in possession for sale. 

The minimum of Kore of seeds to be forwarded for official test to any official seed 
analyst shall be— 

2 ounces of grass seeds of all kinds, white and alsike clovers. 

4 ounces, red clover, alfalfa, millet, and seeds of like size. 

1 pound of cereals, and seeds of like size. 


METHODS FOR TESTING SEEDS. e 
How Purity Tests Shall be conducted. 


The Average Sample-—The sample that is examined in the laboratory to determine the 
amount of impurities shall be carefully drawn from the larger amount forwarded for analysis, 
and shall consist of not less than— 

2 grams of agrostis, the poas or yellow oat grass. 

5 grams of alsike and white clover and all grasses except agrostis, the poas and yellow 
oat grass. 

10 grams melilotus, medicago, millet, and all species of clover seed, except alsike and 
white. . j 

50 grams of cereals, peas, beans and other large seeds. 

Whsn the amount of impurities is unusually large, two average samples shall be drawn 
and exaemined. 

The report of purity tests shall state:— 

(a) the name of the kind or kinds and the number of the seeds of weeds named in 
section 6 of the Seed Control Act, which are found in the weighed sample. 


9 


(b) for timothy, alsike or red clover, the names of the kind or kinds and the number 
of the seeds of weeds named in sections 6 and 7 of the Seed Control Act which are found 
in the weighed sample; 

(2) the total number of seeds of weeds named in sections 6 and 7 of the Seed Control 
Act per 1,000 of the kind or kinds of seed examined; and 

(3) for timothy, alsike and red clover that are marked “No. 1” or otherwise represented 
to be of first quality, the common and botanical names and the total number of the useless 
and harmful seeds of weeds not named in the Act, that were found in the sample per 100 
of the seeds examined. 


How Germination Tests of Timothy, Alsike and Red Clover Seeds shall be Conducted. 


1. All germination tests shall be conducted in the Standard Seed Germinator. 

2. The seed for germination tests shall be drawn from pure seed that has been thoroughly 
mixed for the purpose. 

3. Two hundred seeds shall be accurately counted for each single test. 

4, The seed to be tested for germination shall be placed between folds of heavy sterilized 
blotting paper, which shall be kept moistened until the test is completed. 

5. In the case of all germination tests of timothy, alsike and red clover seed, the seeds 
shall be examined each day while the test is in progress. Those which have germinated 
shall be counted and removed from the germination bed and the number of such seeds 
recorded. : 

6. The duration of all tests of timothy seed shall be fourteen days, at the end of which 
time only those seeds which have germinated shall be considered as capable of germination. 
The number of such seed shall be stated in the report. 

7. The duration of all tests of alsike and red clover shall be ten days, at the end of 
which time all seeds which have germinated shall be recorded. In addition one-third of 
the number of seeds which have remained hard and sound shall be counted as capable of 
germinating, and included with those which have germinated, in making out the report. 

8. Each germination test shall be conducted in duplicate, simultaneously and under 
identical conditions. When the duplicate tests vary more than five per cent, they shall be 
discarded and other tests made. The average result of the duplicate tests shall be stated 
in the report, but seeds marked No. 1 shall not be held to be falsely marked in respect to 
their vitality unless the per cent of germinable seeds, as shown by the said report, be more 
than five per cent below the minimum number required for seeds marked No. 1, as provided 
in clause 7 of the Act. 

9. The temperature of the germinating chamber during germination tests of timothy 
shall be kept, as nearly as practicable, at 20° C., for eighteen hours per day, and raised to 
30° C., during six hours per day, each day until the test is completed. 

10. The temperature of the germinating chamber during germination tests of alsike and 
. red clover seeds shall be kept, as nearly as practicable, at 20° C., during eighteen hours per 
day, and lowered to 18° C., during six hours per day until the test is completed. 

11. In no case shall the temperature be higher than 32° C., or lower than 15° C., during 
these germination tests. 


PRESERVING SAMPLES. 


A sufficient amount of seed for a complete test for both purity and germination of each 
sample shall be kept in the seed laboratory for one year, in a dark, dry and cool place. 


RECORD. 


Records shall be kept of all samples received, together with all information regarding 
their origin, time received, dates on which tests are made, and a complete report of the 
results of their analysis. 
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STANDARDS OF QUALITY FOR TIMOTHY, ALSIKE AND RED CLOVER 
SEEDS. 


(Sections 6 and 7 which are modified by section 2a; and also section 8.) 

The following table gives the maximum number of weed seeds that may be permitted 
in Timothy, Alsike or Red Clover seeds that are offered for sale for seeding in Canada. 
(Computed from seeds that are average in size as shown by the above table.) 


e 


No 1 Quauiry, SECTION 7. SECTION 8. 
KInp oF SEED. 
*qa Weed seeds *b Other weed seeds (5 weed seeds 
tolerated allowed. per 1,000 of the 
(Section 2,1: oe (1-100). good seeds). 
as ee ee —. Sears ee 
Maximum number Maximum number Maximum number 
per ounce. per ounce. per ounce. 
Tot hiyitee: se verha en uoedsecs eeeetes teehee rere ee 55 822 410 
Asie oem 3 ore he Bees SE ees Dates, ahaha 28 425 212 . 
Pedi Glover ce caietiertac a regstorscel caeyeroatsvolk ora: 12 184 92 


One ounce= 283 grams. 

*q, The regulation made by the Governor in Council under Section 2 of the Act is subject to change. 
One seed of the weeds named in the Act per 1,500 of the good seed for grass and clover seeds and seeds of like 
size, and one seed of weeds named in Section 6 per one pound of seed of cereal grains has been allowed as a margin 
_ of tolerance since the Act has been in force. 


*b. Timothy, Alsike or Red Clover seeds marked No. 1 or otherwise represented to be of first quality must 
not contain more than one seed of other weeds such as Foxtail, Black Medick, &c., per 100 of the good seeds 
and must germinate 90 per cent or more. 


« 


GENERAL EXPLANATIONS AND INSTRUCTIONS. 


Section 6.—When the seeds of weeds named in section 6 are present in seed of cereals, 
grasses, clovers or forage plants that are sold or offered for sale, for the purpose of seeding, 
by any seed merchant, information required by the said section, showing that such weed 
seeds are present, may be given after the plan of the following form:— 


(Name of Seed Merchant)....... S fife: neal sch MIR che edt NSM ee oO » o/s no « $e 
(P.OJ Address) ois 2 ois o.2 5 ss sree stolen a 2 mel pal oe= Wn oh lish ae ct 
Containing seed 'of:. 27, yiccvicce tert cop a heemaonic (Name or names of weeds)................ 


Any seed merchant may, at his own discretion, state the proportion in which such weed 
seeds are present as impurities. 

Section 5.—Any farmer may, at his own discretion, supply purchasers of seeds with a 
certificate which may contain information as outlined in the following form:— 


od 


This is to certify that the.......... bushels of seed of........ eo ae ne ere & 
which [have this day sold to; sete ci. 3). dl; Se, Of ae es v's se ee 
is sold by me subject to the provisions of the Seed Control Act. 

Bate ater os 2 oe ee.) ee aes : 

this.2 2. a7 day of .:220.,, , 190 

(Signed) 
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Without such certificate, no person who purchases seed for his own use and accepts the 
same from any farmer who is on his own premises and on which the seed was grown by 
him, may hold the said farmer subject.to the provisions of section 6 of this Act in respect 
to the seed go purchased. In all other sections of the Act farmers may be held to be liable. 

Section 7.—‘ No. 1,’ ‘Finest,’ ‘Best,’ ‘Choice,’ “X XX,’ ‘Fancy,’ ‘Selected” and ‘Prime,’ 
are some of the terms that are generally held to indicate first or superior quality in articles 
of commerce. 

The following table gives the maximum, minimum and average number of grains of 
seeds per ounce as determined in the seed laboratory by counting the seeds in one gram 
taken from each of 17 samples of each of timothy, alsike and red clover seeds. ‘To obtain 
the maximum number of seeds per ounce, one sample of pure seed of the smallest obtainable 
seeds of each kind was used. For the minimum number of seeds per ounce one sample of 
pure seed of the largest obtainable seeds of each kind was used. ‘The average number of 
seeds per ounce was determined from 15 samples of pure seed of each kind that had been 
received direct from farms in various parts of the Provinces of Ontario and Quebec. 


NUMBER OF SEEDS. 
Maximum. Minimum, 
(Small seed) . (Large seed) Average. 
ean tli yom UsOUN COs ttena «orcas ere e cia lene seve CNerere ee ls 8 8s.» | 130,410 56,700 82,215 
MEG Ibe ee” WL ec, reieoaun witb. sas y bd oss | 70,875 39,690 42,525 
FuCUROlOmO ee OUN COs states + areiter coreitie's sles s a cle 4 es ue 8 | 36,855 12,757 18,427 
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OFFICE OF THE SEED COMMISSIONER, 


; Orrawa, November 15, 1905. 
The Honourable, 


The Minister of Agriculture. 


Sir,—I beg to transmit herewith a bulletin on the production and use of seed 
grain. The matter contained therein has been prepared by James Murray, B.S.A., 
who has been in the employ of this Branch since June, 1902. During the last two 
years Mr. Murray has given his whole attention to encouraging the production and 
use of high class seeds in the western provinces and has had a good opportunity to 
atudy the conditions and needs of farmers throughout the grain growing districts. 
I recommend that the bulletin be printed for general distribution throughout the pro- 
vinees of Manitoba, Saskatchewan and Alberta. 


I have the honour to be, sir, 
Your obedient servant, 


GEORGE H. CLARK, 
Seed Commissioner, 


THE PRODUCTION AND USE OF SEED GRAIN 


The object of this bulletin is to present to those interested and bp eee in grain 
towing in Western Canada, some facts regarding the growing and use of cereal 
seeds, in the hope that they may be found useful in promoting increased yield and im- 
oraved quality i in grain crops. No effort is made to cover all the various points to be 

observed in the production of grain in Manitoba, Saskatchewan, and Alberta. This 
would demand a volume. Of the information which this bulletin contains, much has 
already been given publicity in text books, and to a certain extent in bulletins. As 
thus presented, with no effort made to give those parts relating to seed any special 
prominence, they often appear fragmentary and disconnected. Unless brought 
together in some other form, various important facts regarding the value of seed, its 
production and handling, are never seen, or are quickly lost to view, by those to whom 
they would be most useful. While, therefore, the bulletin contains little that is new, 
it is hoped that the form of presentation may commend itself to those whom it reaches, 
and that useful service may thus be rendered in forwarding the greatest industry of 
the prairie provinces. 
é 


THE SEED—WHAT IT IS35 ITS FUNCTION. 


In grain, that which is called seed, is the ripened product of the plant, that which 
the plant lives to produce, and by means of which life is carried on from year to 
year. A seed consists essentially of two parts, the embryo and the endosperm. The 
embryo is a plantlet which develops under proper conditions into a plant similar to 
the one which produced it. The endosperm, the starchy part, consists of a store of 
food to nourish the embryo when growth starts. Under the proper conditions of heat, 
air, and moisture, the seed swells, the root bursts forth and strikes downward to gain 
support, and a tiny leaf also makes an appearance. While the embryo continues to 
grow, the amount of starch stored up gradually decreases as it is consumed by the 
young plant. It thus continues to feed until able to draw its nourishment from the 
soil. It will thus be seen that the strong early growth of the plant is dependent upon 
the supply of food material in the seed—but with this we shall deal more fully later. 

The seed also is the means by which the qualities or characteristics possessed by 
the parent plant or its ancestors are transmitted to the plant which it produces. Plants — 
transmit their characters from generation to generation, just as surely as do animals. 
A bearded variety will produce the bearded character in the progeny, an early ripen- 
ing variety produces year after year plants that ripen early; a stiff strawed variety 
has this quality year after year. Heavy yielding plants and varieties in turn pro- 
duce heavy yielders. 


WHY GOOD SEED IS REQUIRED. 


To intelligently consider the requisite qualities in good seed, and see clearly how 
essential it is that improvement be effected, we must understand the uses of the pro- 
duct. It is a matter of general knowledge that our highest grades of spring wheat 
can be used to produce a flour of unusual strength, but its value is due not so much 
to this fact, as to its usefulness for mixing wheats of a poorer quality in order 
to raise the standard of the resultant flour. ‘The English miller does not want No. 
1 hard for making a purely No. 1 hard wheat flour, but to mix with other sorts to 
make a standard flour of his own, and so long as No. 1 Canadian wheat is of the very 
highest milling value, it will command a premium above its real single milling value.’ 
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— The Miller,’ London, Eng. To maintain the present high standard of our milling 
wheats is therefore essential to continued success, and we should aim to produce 
Hep ats years from now at least as good a quality of wheat as we are growing 
to-day. 

To succeed in this we must adopt and continue those practices that make for 
improved quality and increased yield in our crops. We cannot progress without this. 
Careless methods of cultivation and sowing, invariably result in an increase of weeds, 
depleted soil fertility and the mixing of varieties. Hence we see deterioration in the 
quality of crop instead of improvement. 


VARIETIES, 


Red Fife wheat has always been and still continues the standard variety of wheat — 
for western conditions. It is a good yielder, produces a stiff strong straw that is not 
subject to rust, and produces a flour of the highest quality. This variety has greatly 
aided in giving Canadian hard wheat its enviable reputation on the markets of the 
world, and at present there is no variety that can be recommended above it for ordi- 
nary conditions. Under conditions where Red Fife will not mature before danger of 
frost, it is advisable to try some of the earlier ripening varieties originated by the 
experimental farms, and which have proved their adaptability to those conditions. 
Among those which have given good results in various districts may be mentioned 
Preston, Huron, Stanley and Percy. ‘These varieties all compare favourably with 
Red Fife in yield per acre, and also produce a good yield and quality of flour. In 
some localities the practice of growing earlier ripening varieties is becoming very 
common regardless of whether they are of good milling quality. This will prove de- 
trimental to the reputation of our wheat just in proportion to the extent to which it 
is followed. 


MIXED VARIETIES. 


Uniformity in colour, size, and shape of kernels is one of the first essentials in 
a high grade of wheat. Different varieties of wheat present marked differences in the 
appearance of the kernels, and when several varieties are mixed together the result- 
ant sample lacks uniformity. Usually also in 4 crop mixed in this way some varieties 
are ripe before others and we therefore find a much greater. variation in appearance 
on this account. The early ripening varieties, (which often are bearded) in such a 
mixture continue to increase in proportion year after year, on account of shelling 
more readily and appearing as volunteer wheat the following season. Further, bearded 
soft strawed varieties of wheat are much more subject to the attacks of rust, and, 
becoming affected early, spread the disease rapidly to other plants surrounding them. 
The importance cannot, therefore, be too strongly urged of having, not only the best 
obtainable variety, but also of having it pure. 


WEEDS. 


In addition to the harm done by mixtures of this sort, weed seeds are every year 
the cause of incalculable direct loss. Weeds have been largely introduced through 
+he medium of seed grain, and their rapid distribution through the farming areas is 
also largely through this medium. When they once get a foothold in a country such 
as this, where on the majority of farms no regular rotation is followed it becomes 
difficult to eradicate them. In many of the newer parts immunity from many of the 
worst weeds is still enjoyed, but not half appreciated. In such cases the utmost care 
should be taken to prevent their introduction. As an aid in accomplishing this it is 
important to know the weed seeds. The Wild Oats is one of the worst weeds that the 
‘Manitoba farmer has to combat at present, and it has been most commonly introduced 


through seed grain. It is only necessary to know what the seed looks like to prevent 
its introduction from such a source, and with many of our other weeds the same is 


true. It is therefore highly important to be able to identify the seeds of our common 
weeds, 


1. Form of Wild Oat (Avena fatua) (enlarged) as it usually occurs as 
an impurity in grain, the awn and hairy growth being broken off 
during the process of threshing. 


2. Form of Wild Oat (enlarged) as it occurs in nature, 
3. Form of Wild Oat (natural size).: 


4 and 5. Forms of the cultivated oat (Avena sativa) (enlarged). 
6. Form of the cultivated oat (natural size). ; 


A. Point of attachment of ‘bosom’ oat. This characteristic in the 
Wild Oat is seldom present in the ‘bosom’ grain. 
B. A characteristic of all grains of the Wild Oat (Avena fatua). 


SIZE-OF SEED. 


Various experiments have been conducted to determine the relative value of dif- 
ferent sizes of seed. At the Indian Head Experimental Farm, Superintendent Angus 
Mackay, as the average of two years, reports a yield of 49 bushels and 40 lbs. from 
well cleaned wheat, and only 44 bushels and 30 lbs. from small wheat of the same 
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variety, a difference in favour of the well cleaned seed of over 5 bushels per acre. From 
well cleaned oats the average yield of two years was 101 bushels and 16 lbs., and from 
small oats 96 bushels and 11 lbs., a difference of 5 bushels in favour of the large seed. 
In a similar experiment at Guelph, Ont., Professor Zavitz obtained a difference in 
yield of 8 bushels per acre between heavy and light oats and of 5 bushels per acre in ~ 
comparing the yields from heavy wheat with that from shrunken wheat. The results 
of Professor Zavitz are the average of ten years careful experimenting. These differ- 
ences of a few bushels per acre may seem small until we consider what they amount 
to on a large farm, or on the total crop producing area of the North-west. An increase 
in yield of only one bushel per acre amounts in one year to upwards of 4,000,000 
bushels of wheat in Manitoba and Saskat@hewan, with a value approximating $3,000,- 
000. Several times this increase could pe derived simply by the sowing of seed that 
had all the small and shrunken grains cleaned out. The same process of cleaning also 
insures comparative freedom from weed seeds. 

The extent to which large plump grain will yield heavier than small grain 
of the same kind, will depend largely upon the season and the condition of the soil. 
With a favourable season for early growth, and a well prepared seed bed there will be 
a smaller difference in yields than where the conditions are less favourable for a thrifty 
well nourished growth. This, which has been found repeatedly and persistently to be 
the case is due simply to the fact that the plant from the large plump seed being 
stronger and possessed of more vigour, is better able to withstand adverse conditions 
than the more weakly plant from the small or shrunken seed. 


RIPE AND IMMATURE. SEED. 


We have little definite information regarding the relative merits of ripe grain and 
immature grain for seeding purposes. In experimenting with winter wheat Zavitz 
found that ‘seed taken from wheat which was allowed to become very ripe before it 
was cut produced a greater yield of grain and straw, and a heavier weight of grain 
per measured bushel than that produced from wheat which was cut at any one of ‘four 
earlier stages of maturity, according to the average results of fourteen separate tests.’ 
What other figures and facts at hand go to show is that for seeding purposes all 
classes of grain should be allowed to get thoroughly ripe before being cut. The im- 
pression that grain cut before maturing has a tendency to produce an earlier ripening 
strain has nothing to support it in fact. To get a strain that will ripen earlier, the 
more rational way would be to select every year that which matures first. Perfectly 
ripened seed gives a stronger early growth than immature seed. 


FROZEN GRAIN FOR SEED. 


There is frequently a temptation to sow grain that has been affected by frost. The 
value of such grain for seed depends entirely upon the degree of the injury. Not in- 
frequently a frost will riffle the bran of wheat of good quality when in stook; as a rule 
the vitality sutfers no injury and the seeding value is not affected. When, however, 
a frost occurs before the grain has reached maturity the vitality is often seriously 
impaired, and care is necessary to prevent a disappointing stand. The oat germ is 
more delicate than that of wheat, and is more likely to be injured by firost. When 
there is any likelihood that oats have been exposed to frost before being thoroughly 
ripe, they should be carefully tested before being sown, to determine their value. 
Wheat shrunken by being frozen when immature should never be sown when good 
seed can be secured. Such seed has all the disadvantages of small seed, and in addi- 
tion has a weakened germ that will give a plant lacking strength and vigour. The 
extent to which this will affect the yield of the resulting crop will depend to a certain 
extent upon the weather conditions. 
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SEED FROM A RUSTED CROP. 


While we have had only one serious visitation of rust in the wheat growing sec- 
tions of the west, in all probability it will not be the last. In view of this, and the 
serious effects of rust on grain crops a few words on rusted seed may not be out of 
place. 

It is now pretty generally understood that rust, (Puccinia Graminus), is a fungus 
disease that develops and lives inside the plant, extracting nourishment from it, 
checking its normal development. The reddish or black streaks or spots seen on the 
leaves or stems consist of numberless spores by which the disease reproduces itself. 
The seeds produced by plants badly affected by rust are shrivelled to a greater or less 
extent; frequently they are less than half the normal weight. Contrary to what might 
he expected, such shrivelled seed seldom fails to germinate. But we have already 
shown that to germinate life is only the beginning of the seed’s function, and this 
being the case, it is quite apparent why.seed from a rusted crop does not give satis- 
factory results. Seed from a plant badly affected by rust is analogous to immature, 
shrunken seed—it is light in weight, the germ is often weak, and the amount of 
starch stored up to feed the germ is small. 

Carefully conducted experiments by the writer have shown conclusively that 
plants from seeds shrivelled by rust do not possess the vigour of plants grown from 
normal seeds, nor can they withstand adverse conditions, such as frost or backward 
weather nearly so well. 

With grain, part of which is from a rusted crop, a good sample for sowing can 
be obtained by a thorough screening to remove all inferior, shrunken seed. In mak- 
ing such a separation, a start is also being made toward securing a strain of wheat 
less subject to the attacks of rust. To accomplish much in this direction, however, 
it is necessary that a selection be made of individual plants that show less liability to 
disease attacks than others under the same, or similar, conditions. In Australia, 
where rust is more prevalent than in this country, and where disease resistant strains 
‘are therefore of more importance, a fair degree of success has rewarded persistent 
effort in selecting strains less subject to rust. 


THE GROWING OF SEED. 


Those phases of the question that we have been dealing with are mainly those that 
would be taken into consideration in the purchase of seed. But only a very small 
percentage of the seed used in this country is purchased; by far the larger part is 
- grown on the farm. The purchase of seed is usually confined to comparatively small 
quantities, an acreage large enough to furnish all the seed required the following year. 
In growing seed grain. there are important points to be borne in mind. 


SEED AND SOIL. 


A very intimate relation exists between the soil and the quality of seed produced. 
To grow a plump and vigorous seed. necessitates, in the first place, a soil capable of 
producing a healthy vigorous plant growth. A soil depleted in fertility by continued. 
cropping produces a weak irregular growth, and it is not able to meet the demands 
made upon it by a heavy feeding crop. From such soil, therefore, we get seed that is 
lacking in vigour and uniformity. It is a recognized fact that grain deteriorates in 
quality if grown under unfavourable soil conditions. When carefully grown on fer- 
tile well cultivated soil, they frequently become vastly improved in quality and pro- 
ducing capacity. While the cereals are not so amenable to such treatment as some 
other crops, it is a fact that favourable conditions of growth maintain and improve 
good qualities in grain crops, while with poor conditions the reverse is the case. Ex- 
cessively thick seeding is another cause for decreasing vigour in a crop, while crowd- 
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ing with weeds has a similar effect The effects become more apparent when any of 
the unfavourable conditions of growth are continued for a number of seasons. This 
is shown very clearly by the results of an experiment conducted by Professor Zavitz 
in the continued selection of Joanette oats, a prolific black variety. For twelve years 
in succession an experiment was conducted in breeding oats by means of selection of 
seed. The selections were large, plump, well developed seed, and a light weight, light 
coloured, seed. The selection made each year was from the product of the selected 
seed of the previous year. An equal number of grains was used on each plot each 
year. In the crop produced in 1904, the large plump seed yielded 94°1 bushels, weigh- 
ing 84°5 lbs. per bushel, and the light seed 68 bushels, weighing 24 lbs. to the bushel. 
The crop grown from the large plump seed required only 1,390 grains to weigh an 
ounce, while the crop from the light seed required 2,095 grains. The results of. this 
experiment show conclusively that oats will degenerate if one of the conditions of 
successful growth, viz., plump, vigorous seed, be absent. 

The lack of good soil conditions again, for a number of years, is sufficient in 
itself to account for marked deterioration in quality of grain. Under such conditions 
the funetions of growth are performed with comparative difficulty and the resultant 
plant is less vigorous. The amount of crop depends directly upon the amount of plant 
food that can be obtained from the soil and assimilated. Certain varieties are capable 
- of obtaining more plant food from the soil under certain conditions than are others, 
and therefore produce more abundant crops. It must therefore be borne in mind that 
to get the best results from improved varieties and strains, the soil requires to be in 
such condition’ as to render available to the crop a larger amount of plant food than 
when an ordinary variety is to be grown. The practice of growing seed on new Jand, 
pr land in a good state of cultivation is therefore a most commendable one to follow. 
New land has the additional advantage of being free from noxious weeds. A soil that 
is exhausted by frequent cropping should not be used for the production of seed, even 
though the sample produced may appear acceptable. It lacks those qualities which go 
farthest to make seed valuable. : 

As a successful crop of seed grain depends largely upon the quality and condition 
of the soil upon which it is grown, the most suitable soil should be chosen. From 
ten to forty acres is sufficient to produce the seed required by the average farmer, and 
tor the production of seed, this should be the best land on the farm. It should be 
-eeded as soon as it can be got in good physical condition, with the best seed available. 
This involves little or no additional expense and always gives good returns, as the 
erop produced is more uniform and ripens earlier. 


THE AMOUNT OF SEED PER ACRE, 


This depends upon various considerations, viz., time of sowing, variety, nature 
and condition of soil, latitude, and kind of seed. With wheat, it varies from one to 
two bushels per acre, with oats and barley, from one and a half to two and a half 
bushels per acre. As a general rule, grain for seed should be sown sufficiently thin 
to allow the plants ample room for perfect development, bearing in mind that thinly 
sceded grain stools or tillers readily and therefore ripens more slowly than grain sown 
more thickly. The later the date of sowing the more seed per acre is required to in- 
sure ripening. Excessively rich land, or new land, frequently requires more than the 
average amount of seed per acre, as the available fertility tends to promote a luxuriant 
and late growth. Different varieties of grain differ materially in size of kernel and ~ 
the quantity sown per acre requires to be regulated accordingly, the varieties with 
a small average kernel requiring somewhat less in bushels per acre than those with a 
iarger kernel. 


STACKING VERSUS STOOK THRESHING. 


There are various points to be taken into consideration in deciding upon whether 
to stack or thresh from the stook. In growing seed the plan to follow is the one 
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which will most economically save the grain without weathering it, and with-as little 
risk as possible. Grain badly weathered lacks the vitality of that properly saved. 
There is too much at stake to run any unnecessary risks, and care should be taken 
that the grain is perfectly dry before stacking or threshing., Dry storage is equally 
ee as any dampness whatever has a most injurious effect on the vitality of 
the seed. 


CLEANING. 


Figures have already been given to show that large seed will give a greater yield 
than small seed of the same kind, and that nothing should be sown but large plump 
seed. Care in cleaning always pays, and the more thoroughly small seed is cleaned out, 
the better are the results obtained.. All grain for seed should be cleaned at least twice. 
A cleaning machine is to be preferred which has the cleaning action of both a current 
of air, and screens. Not infrequently large, light seeds are thus eliminated that would 
be sown if only screens were used. 


CHANGING SEED. 


Grain that has been grown under the conditions favourable to a healthy vigorous 
growth, does not deteriorate in quality and may be grown indefinitely on the same 
farm. When properly cared for it improves in quality and becomes more adapted to 
the conditions under which it is grown. The changing of seed which is so frequently 
advocated as a means of improving yields and quality of grain often gives very un- 
satisfactory results, and is not a practice that, in itself, leads to any permanent im- 
provement. On the contrary, it is a fertile source for the introduction of weeds, and 
in that respect is a most iniquitous practice. A change of seed is advisable, and is 
productive of good results when a better quality of seed is obtained. When conditions 
are such that a crop can be grown to a perfect degree of development there is no ex- 
cuse for changing seed. If, however, the conditions obtaining on a neighbouring farm 
are those under which a certain crop makes a more satisfactory growth, it is good 
policy to secure seed grown under such conditions. 


HAND SELECTION OF SEED. 


Instead of changing seed with the object of keeping up and improving the yield 
and quality, an intelligent selection of seed from year to year is recommended. Any 
careful observer will have noticed that different plants of the same variety differ in the 
size and number of heads they produce, and in their yield of grain. This is due some- 
times to their being under slightly different conditions, one plant having a greater food 
supply than another, and 1o the difference in their inherent power to produce. Some 
plants are capable of yielding 20 per cent more than others under the same conditions, 
and we should aim to produce strains from the plants which are capable of a uniformly 
_ high yield. To a certain extent this has been done successfully with all kinds of grain 
crops, and the field for further improvement is still unlimited. An increased power to 
yield only one bushel more per acre, which is a small gain, amounts, in one season, 
with the present crop acreage in Manitoba, Saskatchewan and Alberta, to an aggregate 
ot about 6,000,000 bushels increased production of grain. There are strains of the 
standard varieties that differ widely in their capacity to yield, and this is due largely 
to the system of growing and selection that has been followed from year to year. Some 
such strains have a pedigree just as truly as have many of the strains of live stock. 
But just as families and strains of the same breed of live stock differ in value accord- 
ing to the conditions under which they are produced, the skill of the breeder, and his 
chief object in view; so do strains of varieties of grains differ according to the skill of 
the operator, the conditions under which he worked, and the type towards which he 
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selected. The importance of having a type firmly fixed and constantly in mind can- 
not, therefore, be too strongly emphasized where permanent benefit is sought.* 

On account of the skill, the time, and the labour involved in the work of improv- 
ing crops by hand selection, it is a system that cannot profitably be followed by every 
farmer. Few men have an aptitude for such work, and some of these are so situated 
that a lack of labour precludes the possibility of tneir pursuing it successfully. This 
work can most satisfactorily and cheaply be done by these making a specialty of it. 
We find a comparatively few breeders and improvers of live stock but their work is 
beneficial to all other farmers and a ready market at remunerative prices is found for 
pure bred stock. In the improvement of grains we will get the best results where some- 
what similar conditions obtain; where one farmer on a clean, well cultivated farm can 
supply twenty or thirty others with improved seed, at a reasonable advance in price 
over the market to pay for the additional cost in production. 


TREATING FOR SMUT. 


Smut is a fungus disease which attacks the different cereals more or less every 
year, with the frequent result that the yield is reduced, the market value lessened, and 
considerable loss thus incurred. The disease, which is reproduced by spores, attacks the 
plants when they are only a few days old, through the spores being attached to the 
seed. Various remedies have been discovered, and as they are inexpensive, it is ad- 
visable, every year, to guard against the effect of this disease by treating the seed. 
To prevent smut on wheat, bluestone (copper sulphate) has been found to answer 
admirably, in that it is easily applied and effectual in destroying the spores. The 
best results are got by immersing the wheat for a few minutes in a solution of blue- 
stone, using one pound to from five to ten bushels of grain according to how badly it 
is affected. Sprinkling, if thoroughly done, is quite as efficacious as dipping, if care 
be taken that every grain is wet. 

To prevent smut on oats and barley, formalin, (a 40 per cent solution of formal- 
dehyde) gives best results. One pound of formalin is sufficient for fifty bushels of 
seed, except where much smut is present, when rather more should be used. With 
formalin, as with bluestone, soaking will usually give best results. 

In all cases grain should be sown as soon as it can be dried after treatment. When 
sown immediately no damage results from the effects of the solution of the germ. If, 
however, it is allowed to stand for any considerable length of time after drying, a 
percentage of the grain will not grow; the amount varying with the length of time 
before sowing, and the strength of the solution. 


TESTING SEEDS. 


The testing of seeds for vitality has not received the attention it merits at the 
hands of those to whom it is of the greatest benefit. No matter what other good quali- 
ties a seed may have, if it does not contain a living germ it fails utterly in its pur- | 
pose. No amount of experience in judging from external appearances can enable one 
to say definitely whether the germ of a seed is living or dead; it can be determined 
accurately only by putting it under conditions that are favourable for growth. Poor 
germinating capacity may be due to several causes. When a seed is fresh, the germ 
usually starts to grow as soon as the conditions necessary for growth, viz., a sufficient 
supply of moisture, heat and air are supplied. But as they get older, they gradually 
‘ose their ability to grow and finally die completely. The length of time that they 
retain vitality varies with different kinds of seeds and depends upon the manner in 
which they are preserved, and their condition when stored. Cereal seeds gradually 
lose their vitality after the second year, and when ten years old will usually fail to 


* Further information regarding the selection of seed, and the registering of selected seed 
may be obtained from the secretary of the Canadian Seed Growers’ Association, Ottawa, 
Ont. 
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germinate. A moist or musty condition in the store room is fatal to the vitality of 
the germ. Frost, injury during threshing, treatment with chemicals, all have an effect 
on the vitality of seeds. Where there is any doubt as to the vitality, it should be 
tested before sowing. To make a test of cereal seeds, one hundred seeds are: required 
for a single test, and these should be selected to secure a representative sample. They 
should be put half an inch, or one inch deep in ordinary soil, and kept damp, and at 
the temperature of an ordinary living room. All the seeds which have a living germ 
should germinate under these conditions, and send up a leaf blade. After ten or 
twelve days the number of plants may be counted, and the value of the seed thus 
ascertained. If soil is not available, the seeds may be placed between layers off damp 
flannel or blotting paper, in a dinner plate with another plate inverted over this to 
keep in the moisture. The number of seeds which germinate may be counted from 
day to day. A good sample of seeds should not only have a large number of seeds 
capable of growing, but they should start quickly to grow and send out strong sprouts. 
Seeds which lie several days before sprouting are not as desirable as those which ger- 
minate sooner. <A rapid uniform growth of at least 90 per cent is required in a first 
class sample of sced from any of the grains. 


SUMMARY. 


1. A good beginning is essential. The seed is the starting point of all successful 
crops. This is one of the few factors in crop growth that is controllable. 


9. Grow only good milting varieties, pure and clean. 


3. Grow your own seed. Changing seed is poor policy. Avoid the danger of intro- 
ducing weeds. Change only when a better quality of clean seed is obtainable. 


4. Good cultivation and productive soil are essentials in the growing of the best 
seed. Set apart a few acres of the cleanest and best land every year on which to grow 
seed. Sow as early as the land is fit. Allow it to mature perfectly. Thresh and store 
_ when thoroughly dry. 

5. All seed should be thoroughly cleaned to remove weed seeds and all small grains. 
Once through a mill may not be enough. 

6. Hand selection is a good way to keep varieties pure, to improve quality, and 
increase yield. 

7. Smut can be prevented by treating the seed. 


8. Prove the vitality of your seed by testing. 
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DEPARTMENT OF AGRICULTURE, 
OFFICE OF SEED COMMISSIONER. 


Orrawa, CANADA, February 12, 1907. 


HonouRABLE SYDNEY A. FISHER, 
Minister of Agriculture, 
Ottawa. 


Sir,—I beg to transmit herewith a treatise on the stinking smut of wheat, 
prepared by J. Horace Faull, B.A., Ph.D., Lecturer in Botany in the University 
of Toronto. Dr. Faull has spent considerable time in the wheat fields of Western 
Canada and in laboratory work in a special study of the causes of stinking smut 
in wheat and in methods of controlling and eradicating it. The treatise contains 
@ summary of the results of his investigations, The information contained 
therein will be of much value to farmers, particularly those located in the wheat 
belt in western Canada. I recommend that it be printed in bulletin form for 
distribution, 


I have the honour to be, Sir, 
Your obedient servant, 


GEO. H. CLARK, 
Seed Commissioner, 
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BUNT, OR THE STINKING SMUT 
OF WHEAT. 


Part I.—Life History and Methods of Treatment. 


Bunt, or the stinking smut of wheat,is a lowly form of plant life that 
lives as a parasite in the growing wheat. During the summer it consists of 
branched, jointed threads, not unlike certain moulds, and so fine as not to be 
seen by the unaided eye. While the wheat is heading, these threads grow up 
into the young grains, usually filling them with a dense mass. Some of the 
joints of this mass then swell up, blacken, and separate from oné another, In 
fact, they are transformed into the brownish black powder or spores that fill 


the smut balls. 


These spores are known to retain life in the granary for at least seven 
years, and in the soil for two years. Under favorable conditions they are 
capable of germinating in the soil, quite independently of the grain, and of 
producing; crops of a second and of even a third type of spores that are equally 
virulent. 


Each spore“is capable of infecting a seedling up to the time that the first 
leaf shows itself above the ground. The conditions most favorable to its 
growth would appear to be those most favorable to the growth of the grain. 
It is asserted, however, that sowing at a uniform depth as shallow as practicable, 
gives the,wheat the best chance. In fact, the conditions of the seed, the soil, 
and the climate, and the depth of sowing, which favor the rapid and healthy 
growth of the young plant from the time of germination until the green leaf 
is well developed, serve to minimize the dangers of infection. 


The spores that adhere to the surface of the wheat at the time it is sown 
are the principal source of infection. Fortunately any one of several methods 
may be adopted for killing them without killing the seed, and since the disease 
is so prevalent and so easily transmitted, it would seem advisable that some 
method of treatment should be applied to all seed every year. 
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METHODS OF TREATMENT. 
Formalin : 


Use one full pound of formalin in every forty gallons of water and proceed 
as follows :— 


If the seed is from a smutted crop, immerse in the solution, stir thoroughly, 
and skim off the smut balls. Leave the seed in the solution for two hours 
before taking it out to dry. Or remove the seed from the solution at the end of 
fifteen minutes, pile, and cover closely with canvas or sacking to keep in the 
fumes of the formalin. Leave in the pile for two hours and then spread out to 
aerate. Sow as soon as possible. 


If the seed is from an unsmutted crop, wet the seed thoroughly with the 
solution, pile, and cover with canvas or sacking. Leave the grain in the pile 
for two hours, then aerate. 


Formalin is a forty per cent. solution of formaldehyde, and this strength 
should be guaranteed to the purchaser. 


Copper Sulphate (bluestone) : 


Dissolve one pound of copper sulphate in twenty gallons of soft water. 
Immerse the grain for about twelve hours, stirring occasionally. Then spread 
out in a thin layer and dry rapidly. Sow as soon as possible. 


The purest copper sulphate is sold in the form of crystals. These are 
readily dissolved in a small quantity of hot water. he 


After removing from the solution, some recommend an immersion of the 
grain for five minutes in lime water, made by putting one pound of good lime 
into ten gallons of water. 


PRECAUTIONS. 


1. Take particular care to guard against living spores falling on the seed or 
coming into contact with it after treatment, otherwise all the labour of treat- 
ment may be in vain. Smut spores are produced at the enormous rate of two 
to five millions in every smut ball; they are extremely light, and are easily - 
carried by air currents. If the seed is dried on a floor, the floor must first be 
washed with a solution of one pound of copper sulphate to ten gallons of water ; 
if on a canvas, the canvas must first be dipped into boiling water. Likewise, 


dip the sacks into boiling water, and dry before filling them with the treated 
seed, 


2. Use vigorous seed. Immature, shrunken seed, or seed enfeebled by 
disease or age suffers from treatment, and their seedlings are more susceptible to 
infection from smut than those from strong seed. 
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3. Remove all smut balls from the seed. The sporescontained by, them are 
not killed by practicable methods of treatment. 


4, It is necessary to sow a somewhat larger quantity of treated’ seed ‘per 
acre than of untreated. Allowance must be made for the swelling of the grain, 
_and for a certain proportion killed by the solution used. : 


5. Sow as soon after treatment as is practicable. 


6. Dry rapidly. Plan the time of treatment, so that the drying will begin 
early in the day. Then spread out the grain on the floor or in the sun on 
canvas sheets (sterilized as indicated in precaution 1) i in a layer not more than 
three inches deep, and shovel over frequently. 


In conclusion, there can-be no question as to the desirability of maintaining 

a breeding plot for hand selected seed! on every farm. Their adoption would 

result in an increased yield, improved seed, uniform and pure stock, and would 

go. far towards the solution of the smut problem, especially if. there were 
persistence i in careful, scientific treatment of the seed before sowing. 


Part Il.—A Summary of Investigations. 


_ For many years agriculturists have made a practice of treating seeua wheat 
for. smut, with the result that there has been a diminution of this pest. But it 
has not been eradicated. Indeed, it has been estimated that for the last few 
years six per cent. of the crop of Western Canada that has been officially 
inspected has been rejected on account of smut, and this represents a part only 
of the loss from this cause. 


Through the generosity of the Governors of the University of Toronto 
-and the western railway companies, I was enabled, in response to a request 
to investigate the smut problem, to visit several places in Southern Manitoba, 
Saskatchewan, and Southern Alberta. 


Material has been very kindly supplied to me by Messrs. D. D. Campbell of 
Winnipeg, Angus McKay of Indian Head, and John A. Mooney of Valley River, 
Manitoba, and from Ontario, through the office of the Field Experimentalist. 
Mr,,G. H. Clark, the Dominion Seed Commissioner, has co-operated at every 
stage of the investigation, and has very graciously placed his seed laboratory. at 
my disposal, and his practical knowledge of agriculture and the conditions in 
Western Canada. 


_ Two species of stinking smut (Tilletia foetens, (B & C), Trel., and Tilletia 
tritici (Bjerk) Wint.), attack the wheat, both spring and fall, throughout Canada. 
TT. tritica (Bjerk) Wint. is much more prevalent than has been heretcfore 
PERE: in some p aces distinctly Bi roman ane, RY Fe 


Pe ertions for conducting these plots are printed and ee free of charge by the/Seed Goavaiedones: 
Depertment of se oat, ea. Ottawa 


In attempting to germinate their spores, several kinds of nutrient media — 
were tried. None gave better results than a sterilized decoction of virgin 
prairie soil, maintained at a temperature of about 60° Fahrenheit, and this 
medium was used throughout. 


The problem in hand has been attacked from several standpoints, an outline 
of which, with some results, is as follows :— 


I. To DETERMINE THE EFFICIENCY OF VARIOUS SOLUTIONS IN KILLING 
SPORES IN UNBROKEN SMuT BALLS. 


Upwards of one hundred tests were made with solutions of copper sulphate 
varying in strength from one pound in one gallon of water to one pound in 
twenty-five gallons, and for periods varying from one minute to twenty-four 
hours ; and seventy-five tests with formalin for periods varying from one hour 
to four hours. In every case the smut balls were immersed in the solutions. 


The following is an extract from the record of data obtained. 


Per cent. of Smut Balls 


| 
| Strength of Solution. Length of Treatment. containing living spores 
after treatment. 

| Copper Sulphate : 

ilps ligal ae en thi | 20 minutes. / 60 

1 Tp.-—25 wali 5 2s oe ee 1 hour. 33. 
Lib, —b gable faces. Na 1 hour. 80 
DT LO pal eee pe 1 hour. 100 

Li lb/+20- al... a / 12 hours. 33. 
| Formalin : 

1-1b.==-60 galt ee AG 3+ hours. 100. 

T AbA-60igal i258. 2 oe 3+ hours. 100. 

1 Jb.—40 gal. i... .n eee. 4 hours. 33. 


In all of the formalin and a few of the copper sulphate tests, the spores 
were taken from directly under the covering of the smut ball, proving that the 
smut ball is very impervious to penetration by a liquid. 


From the foregoing table it will be seen that the vitality of all the spores 
contained in smut balls cannot be destroyed ky practicable methods of treat- 
ment. Since smut balls that are left in the seed wheat are apt to become 
broken when passing through the seeder, recontaminating treated seed, it is 
therefore always advisable to get rid of them before sowing. This may be done 
by immersing the seed in barrels or tanks, made for the purpose, to such a depth 
that all the smut balls may be floated, skimmed off, and destroyed. 3 


IJ, To DETERMINE THE EFFICIENCY OF VARIOUS SOLUTIONS IN KILLING THE: 
SPORES THAT ADHERE TO THE SURFACE OF SOUND GRAINS. 


Four lots of smutted grain were respectively treated with the following 
solutions for a limited number of different periods of time :—One pound of copper 
sulphate to ten gallons of water, and one pound to twenty ‘gallons ; one pound of 
formalin to forty gallons of water, and one pound to fifty gallons. 


Forty grains were then selected, and scrapings were made from the grooves 
and placed in germinators. 


Serapings from half of the grains treated with the copper sulphate solutions 
contained living spores after treatment for one, five, twenty, and thirty minutes 
repectively, and in one case for one hour, but none for longer periods, and with 
the formalin solutions for one and five minutes respectively, and none for longer 
- periods. 


The efficiency of any treatment of smutted seed with copper sulphate or 
formalin for less than one hour may therefore be reasonably questioned. 


In this connection, an extract from the report of the Dominion Experi- 
mental Farms for 1900 is especially pertinent. Mr. Angus McKay—“ The seed 
used in this test was considerably affected with smut, and the result of the test 
indicates that to be entirely effectual the salution of formalin should be applied 
to the seed for at least one hour.” There were no smutted heads in the crop. 


The results of experiments with Doncaster Prize Oats carried on by Mr. R. 
Robertson, Nappan, (1899 Reports) are strikingly significant in comparison with 
the results in germinating smut spores recorded in this bulletin. Mr. Robertson 
treated with a solution of formalin, one pound to 35} gallons of water. 


Time. Good Heads. |.  Smutted Heads. 
MER TROTN Ce ene lc uk Seo), odes 2814. None: 
SmaceM PONTAITIUILER 2 iiuderg ss ice siete vie SA 3354. | 36. 
Reermesd 4) THIMUNCORE oki) ows cikk os 2 yee 3480. | 360. 
CO ers Malate iia ae late nix e * 3060. | 342. 
eae ENON 97.) Wa cx a NG Sails wae Fa 2784. 996. 


The serious difficulty encountered in treating seed grain for a short period 
of time, for example, by the use of smut machines, by the sprinkling process, or 
even by dipping for a short time, is in bringing the solution into contact with 
every smut spore. The groove on the face of the grain is often deep or narrow, 
and sometimes there are cracks in the seed coat. Air bubbles are almost certain 
to form at first over these grooves and cracks with the result that many smut 
spores are not wetted by the solution and hence are undestroyed, if the treat- 
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ment is tuo rapid. In this investigation comparatively large quantities of seed 
were used i in order more accurately to duplicate the methods of treatment used 
in general practice. ‘The results of the work throughout make clear that a 
solution consisting of 1 lb. of formalin to 40 gallons, or 1 1b. of copper sulphate 
to 20 gallons of soft water is sufficiently strong to kill any smut: spore that 
is wetted by it. A stronger solution could not be more effective in killing smut 
spores, and is especially undesirable, because it does increased. and unnecessary 
injury to the seed wheat by killing from ten to fifty ae cent. of it and greatly 
weakening the rest of the seed. 


a 


IIL. ‘To DETERMINE THE EFFECT OF TREATMENT ON THE VITALITY OF THE SEED. 


' [wo sets of experiments were made, one with western grown: Nos: 1 
Northern, purchased from the Brown Milling Co., of Toronto, and said. to be of 
this year's crop, and the second with wheat contributed by Mr. J. A, ange of 


aeiew&s 


More than three hundred a tests were made with the first Be fe 
more than one hundred with the second. The germination tests were eonducted 
by. a Swiss seed specialist, and in standard seed germinators. 


The following percentages of viable grains that germinated aftek breatinenit 
are worthy of study and comparison. Say 


FORMALIN. 


No. 1 Northern purchased in Toronto : 


fee 1 hr 2 hrs 3 hrs 6 hrs 
1 lb.—30 gal......... 86% | 45 % 28 % -—«i1B% 
1 lb.—40 gal......... 91% | 80% 78% | 48% 
1 Ib.—50 gal......... 95% 86% 83% | 79 % 


Mooney’s Wheat : 


— = : ae - ——— n . 


ae ible | 2 hrs. 3 hrs. 4hrs.. | 6 hrs.. 
1°1b.<80 pal. P14 100% | No tests|made. | : Z 
1. Tb,—40 gal. 4 ok'e; sent 100% 100% 100% | . 100% -|. 100% . 
sgh Bs a ERT pea alt ode 100% 100 % 100% 100% 100% 
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COPPER SULPHATE. 
No. 1 Northern.—Rather more severe than with formalin. 


Mooney’s Wheat : 


—. . iM aten BD lrs: 6 hrs. 12 hrs. 18 hrs. 
1}lb.—10 DENI et alih etige  AhaS 100% 
‘A 1db.-15. gal. .i..6...... 100% 100% 100% 98 % 100% 
ep ero PALS 85h kel sce ais 100% 100% 100% 99% 100% 


The differences in the results can be accounted for in a number of ways. 


(1) The Mooney wheat was dried more quickly after treatment; there 
- were no cracked grains; it was a selected wheat of known pedigree. 


(2) The No. 1 Northern was threshed by machine and contained some 
- checked grains; it was not a pure variety, and there is no absolute cer- 
' tainty that it came from the 1906 crop. 


(3) There may have been a difference in the stage of maturity of the two 
lots of grain when harvested—certainly not a negligible factor in its bearing on 
the vitality of the seed. | 


Professor Shutt of the Central Experimental Farm has convincingly 
demonstrated that seed of weak vital energy suffers most from treatment. 


In addition to the foregoing, abundant data have been obtained bearing on 
the question of the weakening of the vital energy of those grains that are not 
killed by treatment. The more severe the treatment, within certain limits, 
the greater is the delay in the germination of the seed. But this is far more 
striking with the copper sulphate than with the formalin. Indeed, the formalin 
is ordinarily not objectionable on these grounds, 


In regard to the continuous effects of treatment on seed that is not sown at 
once, Dr. Chas. E. Saunders, crealist, has presented some interesting statistics, 
Germination tests made by him immediately after, and eleven months after 
treatment, conclusively proved the possibility of disastrous results when sowing 


is delayed. 


If the soil conditions are such at the time of sowing that there is likely to 
be a delay in germination, it is beneficial to wash the seed in water after taking . 
it out of the solution, or in lime water if copper sulphate has been used. 

A comparison of the effects of treating different varieties of wheat in the 
same way is important. Professor Shutt and others have shown that there is 
a marked difference. None has proved to be more resistant and better able to 
endure treatment than Red Fife. 
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In conclusion, fresh, vigorous seed, from healthy plants harvested_at full 
| maturity, dried quickly after treatment, and sown at once, will s sustain little 
injury from the methods of treatment advised in this bulletin. 


IV. To DETERMINE THE POSssIBILITy OF INFECTION FROM SPORES CARRIED IN 
THE SOIL. 


Mr. G. H. Clark took the pains to make somewhat extensive observations 
on this matter during the last summer. The parts of the fields over which 
clouds of the spores were carried during the previous year’s threshing operations 
were carefully compared with the surrounding parts. I can corroborate his 
conclusion, which is in harmony with that of the veteran botanist Brefeld, that 
soil infection does play a part, but I am not in a position to state how significant 
a part this may be. 


The spores blown from the threshing-machine are sometimes carried for 
miles. Many of them fall to the ground, and may spread the infection; others | 
fall on unthreshed grain—these are the ones that are certain to give trouble. 


V. To DETERMINE IF APPARENTLY SOUND GRAINS MAY BE DISEASED WITH 
SMUT. 


It is commonly asserted that the “whole,head if smutted,’ contains no 
sound grain, only smutted kernels.” Failing to find any statistics on this point, 
I have given the matter some attention and have arrivedy a different 
conclusion. | | 


Smutted heads were gathered in the neighbourhood of Indian Head and 
carefully threshed by hand. Out of a yield of 1,638 grains, there were 1,444 
smut balls or 88.12 per cent., and 194 “sound” grains (viable) or 11.84 per cent. of 
the whole. 


Near Pincher Creek, in Southern Alberta, 11,607 grains were harvested 
from a collection of diseased plants of which 2,191 or 18.88 per cent. were 
apparently sound. 


At Creelman, Saskatchewan, 54 diseased plants bore 146 heads. Of these 
heads, 88 or 60.27 per cent. bore nothing but smut balls; 16 or 10.52 per 
cent. nothing but sound grains, and 42 or 28.77 per cent. both smut balls and 
“sound” grains. That is, of the smutted heads, nearly one-third contained 
“sound” grains. 


It is known that every stalk of a diseased plant is affected. Commonly, as 
in the Creelman plants, most of the heads carry smut balls, but frequently there 
are some that do not, and occasionally the entire plant, though diseased, may be 
free from them. One might very reasonably suspect, therefore, that the apparent- 
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ly sound grains in these plants are not in reality sound—existing statements to the 
contrary—and further, that they might insidiously transmit the smut disease to 
the seedlings which spring from them. If so, very obvious limitations sur- 
round the choice of an adequate method of treatment. 


‘ A thorough search has resulted in the discovery of spores, and other 
noteworthy indications of the parasite in a significant number of these 
suspected grains. ?This fact alone may account for the prevalence of smut 
in the fields of many wheat-growers who treat their seed before sowing. IE so, 
the hope of prevention lies in the use of a weak solution for a more prolonged 
period of time. Here, as with the conditions noted in Section II., hasty 
methods of treatment cannot be completely effective, especially if the seed has 
been taken from a smutted crop. 
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SEED TRADE INVESTIGATION. 


SEED CORN, FIELD ROOT AND GARDEN SEEDS. 


In presenting the results of these investigations into the condition of the 
trade in seed corn, field root and garden seeds, the writer desires to make clear 
that the facilities now available to the Seed Branch do not permit of extending 
the scope of such work beyond testing the percentage vitality of seeds. Exten- 
sive growing tests are necessary to determine whether the seeds are true to name 
and to what extent, and by whom variety names. are coined and applied to sced 
of old standard sorts. The staff of the Seed Branch has not been able thus far 
to undertake such growing tests. From careful inquiry and data compiled from 
the records of similar investigations conducted by seed control stations in other 
countries, it would seem entirely reasonable to conclude that the seedsmen of 
Canada are, as a class, as honourable and reliable as are those of any other country. 

It is not always just to condemn the seedsman for having supplied his cus- 
tomers with certain kinds or varieties of seeds that possess a comparatively low 
percentage of vitality; he may do so much to their advantage and protection. 


IMPORTANCE OF VITALITY. 


The percentage of vitality is only one of the several qualities possessed by 
seeds. It is equally important that seeds procured for planting be true to the 
desired type, and saved from parent crops that have been free from djsease and 
had good care and selection during several preceding years; also that the climatic 
and other conditions under which seeds were grown be not too dissimilar to those 
where they are intended for use. 


SOURCES OF SUPPLY. 


Many kinds of cultivated plants had their origin and are indigenous in their 
wild state to Southern Europe. Others have been traced back to Asia. Com- 
paratively few are natives of America. 

It would seem that the seed of many cultivated crops can be produced to 
the maximum perfection and with a minimum danger of seed crop failure in 
those countries and districts where the plant will thrive best in its wild state. 

Canadian seedsmen are not as a rule extensive growers and could more 
properly be termed seed merchants; a few of them have their supplies grown on 
contract. Indian corn, peas and beans are the principal garden crops grown for 
seed in Canada. 

France is sometiines said to be the seed garden of the world. She has earned 
this enviable reputation and acquired that important industry through having a 
climate specially favourable for growing seeds of most kinds-of crops that are cul- 
tivated in our temperate climate and through the intelligent application of the 
principles of plant improvement by those of her people who make their living by 
growing and selecting seed for commerce. Other countries that largely contribute 
to the supply of field root and garden seeds are England, Germany, Holland, 
Denmark and the United States. 


In some years there is a partial or complete failure at the most desirable 
sources of supply of the seed of garden peas; in other years the difficulty may be 
with radish, cauliflower, parsnip, turnip, onion, carrot, celery, melon, sweet corn, 
or what not. At times of such shortage at the desirable sources of supply there 
is very often abundant supplies offered at the usual price from other though 
questionable sources. 

Responsible seedsmen abroad are usually able to supply the Canadian im- 
porters with authentic and selected stocks of seeds at prices commensurate with 
the cost of production. The Canadian farmers and gardeners who want cheap 
seeds of an inferior quality can be assured of a continual supply that is expensive 
at any price; for in the different countries where these supplies are grown, there 
are to be found irresponsible people engaged in the growing and marketing of 
seeds. 

The question as to the advantages that would accrue to our farmers and 
gardeners were they able to procure supplies of home grown acclimatized seeds 
has long been a moot~-one. There is very good evidence to show that, with 
proper care, seed of excellent quality of most kinds of field root and garden crops 
can be grown in Canada. It is claimed too, and there is no evidence to the con- 
trary, that the yield and quality of the turnip, mangel, carrot and other crops 
from home grown selected seeds are superior to that from imported seeds. There 
is much need of results from careful experiments to demonstrate whether those 
claims are well founded. 

The expense for labour necessary to the production of many kinds of field 
toot and garden seeds, in a climate like that of Canada, may virtually prohibit 
the production of the home grown article until such time as farmers and gar- 
deners may learn their increased value to them and are willing to pay a price 
for them quite double of that which is usually charged for the imported stocks. 
Much of the biennial field root and garden seeds that enter into commerce is grown 
under climatic conditions that do not make it necessary to house or otherwise 
protect the crops during the winter season. The labour required to harvest and 
store the mother plants in the autumn and transplant them in the spring adds 
much to the cost of producing field root seeds in Canada. 

To acquire an accurate knowledge of the best sources of supply requires 
years of experience in the seed business and a large expenditure of time and | 
money. The mass of information thus obtained is a valued asset to any estab- 
lished seed house. 


THE DISTRIBUTION OF SEED. 


The great bulk of our field root and garden seeds is distributed by the 
importers who are conducting the larger wholesale seed houses; the most of the 
field root seeds are sold by them in bulk to retail vendors. During the last few 
years some of the seed houses have adopted the practice of putting up their best 
selected stocks of turnip, mangel, carrot and other seeds, in ‘‘carton”’ packets, 
sealed by them, which are put up on the retail market at a price slightly in advance 
of the article sold in bulk. They are constantly in danger of competition from 
their less scrupulous competitors who may adopt the same plan and the same 
variety names in the sale of cheaper seed. 

Garden seeds may at any time be had from bulk lots in any of the larger _ 
seed houses and are usually obtained in that way by market gardeners or others 
‘who use any considerable quantity of them. Supplies of seeds for smaller or 
kitchen gardens are commonly obtained from what is known in the trade as 
‘‘papered seeds.”” These papered seeds are to be seen during the spring months 
in most grocer, druggist, flour and feed stores, and other places of business that 
are frequented by farmers and gardeners. The seeds are put up in sealed packets 
bearing a cut of the plant, the name of the wholesale firm which put up the seed, 
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the name of the kind and variety of seed, and usually some information in concise 
form as to the best method of cultivating it. The packets are systematically 
arranged in convenient and attractive show cases before they leave the seed house. 

Some of the wholesale merchants have these cases, together with their con- 
tents which have remained unsold at the end of the season, returned to them. 
Each packet bears a mark from which they are able to identify the stock from 
which it was filled; they know its age and from that knowledge are able to form 
an opinion as to its vitality and value for future use. All our seedsmen who put up 
papered seeds do not go to the expense of having the seeds remaining unsold by 
the retail vendor returned to them at the end of the season, consequently, they 
are able to offer opportunities to make larger margins for profit to the retail mer- 
chants, most of whom have little or no knowledge of the fact that some kinds of 
seeds (parsnips for instance) are practically worthless if more than a year old, 
other kinds not reliable when more than two years old, and that some seeds are 
satisfactory even when five or six years old.* : 

By having those packets which remain unsold returned to them at the end 
of the season, examined and tested for germination, they are able to protect their 
reputation and see to it that their customers are in very little danger of obtaining 
from their show cases seeds that are worthless. 

The results of investigation work with papered seeds during the last five 
years make clear that the system has proven to be in the best interests of the smaller 
seed purchasers who do not obtain their supplies direct from competent seed 
merchants. To extend that system to the trade in field root seeds would add 
materially to their expense to the farmer, but it would do much to abridge the 
danger to him of obtaining supplies that have become weakened in vitality through 
age or improper storage. 


STORAGE OF SEEDS. 


The storage of practically all kinds of seeds of cultivated plants should be in a 
cool, dry place. The seed is valuable because of the life that is preserved by it, 
yet many merchants who retail a few kinds of seeds, but whose main business is 
of an entirely different character, unwittingly expose their supplies of seeds to 
conditions that are disastrous to their vitality. It is very common to see show 
cases of garden seeds and bulk lots of field root seeds exposed to the drying heat 
of the spring sun, intensified by the glass in the show window. Supplies remaining 
unsold are often stored during the summer months in places most convenient to 
the retail merchant without due consideration being given to the preservation 
of the vitality of the seed. 


ABOUT GUARANTEE OF QUALITY. 


Urgent appeals have frequently been received from seed users for some 
measure that would require seed merchants to guarantee the percentage of vitality 
of the seeds they supply. The enactment and strict observance of such a law 
would doubtless do much to minimize the losses, which in the aggregate for all 
Canada are large enough, that result from using seed of low percentage of vitality; 
but, for reasons already explained, improvement in that respect would doubtless 
result in a sacrifice in the quality of those crops for which seed of low vitality is, 
in some years, supplied by the best seed houses. If our seedsmen would volunteer 
correct information as to the origin of growth and selection of their field root and 
garden seeds, and have that information printed on their packages, farmers and 
gardeners would better appreciate after a few years trial, that high percentage ot 
vitality in seeds is a quality of secondary consideration. They will do well to 


\ 


*Samples of seed have been procured by the Seed Branch-that remained in the hands of the retail vendors 
over winter, which were absolutely worthless for the purpose of seeding. : 


continue to estimate to the best of their ability the extent to which their seeds- 
men value their reputation before purchasing their supplies, and procure their 
seeds sufficiently early to make a test and secure accurate information for them- 
selves, before planting, as to the percentage of vitality; they can then make 
allowance for deficiency in vitality and thus insure a satisfactory crop. In any 
case, the cost of the seed when compared with the other expenses or the value of 
the resultant crop is very small, even though a double quantity of seed that would 
germinate only 50% has to be used. However, when the percentage of vitality 
of seeds falls below two-thirds of the standard of vitality for good seed, the seed 
merchant who is responsible is deserving of censure, unless purchasers are clearly 
informed about that weakness in the seed. 

All good seedsmen know the per cent of vitality of the seeds they have for 
sale and many of them have signified their willingness to furnish that information 
to their customers when it has been asked for. Were they able to control the 
soil conditions, the weather, planting and cultivation, they might be disposed to 
guarantee’a good crop, but not otherwise. It is entirely reasonable to expect 
seedsmen to provide information as to the percentage vitality of the seeds they 
offer for sale. 


THE NON-WARRANTY CLAUSE. 


All seed users are familiar with the non-warranty clause used by seedsmen, 
printed in their catalogues, on their order forms, invoices and elsewhere. 

Seedsmen consider the use of such a clause necessary to protect themselves 
against crop losses caused by freak growths or by bad methods of cultivation on 
the part of the purchasers of their seeds; for such losses they cannot be expected 
to assume any responsibility. When, however, the. non-warranty clause is ex- 
pected to serve as a protection in the sale of seed that is not true to kind and has 
not had reasonably good care in its selection and growth or will not give a fair 
germination, it becomes a danger to farmers and gardeners, and tends to stifle 
progress and encourage careless and unscrupulous practices on the part of the 
seed merchant. 

Our seedsmen have little need of the protection afforded by the non-war- 
_ranty clause, as far as the genuineness of the seeds they procure from reliable 
seed growers is concerned. 


THE REPUTATION OF A SEED HOUSE. 


There are few business interests in which a good reputation is so valued an 
asset as in the seed business. 

It is usual for the larger seed houses to make provision in advance for their 
supplies of the various kinds, varieties and selected strains of the seeds they have 
to import. In doing that they have to estimate the requirements of the trade, 
both in the matter of quantity and quality. To obtain seed of authentic stocks 
and the best selected strains, a high price has to be paid to the European or other 
grower. It is known by the Canadian merchant that this seed will produce a 
highly satisfactory and uniformly good crop, but he also knows that few Cana- 
dian seed users have come fully to appreciate the advantages from using such high 
class seed, and that it would have to be sold in competition with the cheaper 
stocks. 

The principal inducement to the seed merchant to buy this high class seed 
is the matter of building up the reputation of his business. The problem that 
usually confronts good seedsmen is: To what extent dare we risk our reputation 
by dabbling in seeds of questionable stock, and would it not be safer for our firm 
to use the seed that we know to be genuine though it be lacking in vitality through 
a ge or other causes? 


Few of the seed users may have knowledge of the importance of selection 
and origin of growth, and the seedsman is altogether too busy a business man to 
attempt to convince them of that at a time when there is a shortage in the supply 
of selected seed. Were he to label the package of a certain seed showing the 
per cent of germination to be low, his customers would probably look for and use 
seed of higher percentage vitality, much to their own disadvantage. 

No seedsman who values the reputation of his business would send out seed 


_ that would show a lower percentage vitality than at least two-thirds of the stan- 


dard recommended for good seed. Yet the results of this and previous investi- 
gations show that occasional lots of field root and garden seeds of exceptionally 
low vitality continue to be offered in the retail trade. Careful inquiry has fre- 

uently been made for the purpose of ascertaining who is responsible for thus 
hazarding the best interests of both the seller and purchaser, and it has been 
usual to locate the fault with the local seed vendor who, in previous years, had 
over estimated the demand and in*consequence had carried supplies over from 
year to year. 

The competent seedsman must be a man of rare abilities. In addition to 
being a practical business man he must have a general knowledge of botany, 
plant breeding, seed selection, climatic environment and cultivation of the various 
kinds and varieties of plants, diseases of plants, and other branches of the science 
and practice of agriculture, horticulture and floriculture. Huis profession is one 
well worthy of the ambitions of students of agricultural colleges and universities. 
The progress of agriculture and horticulture in Canada will continue to be influ- 
enced to a very great extent by the application of intelligence to the business of 
seedsmen. Abundant opportunities are offered by the profession, and the coun- 
try is in need of thoroughly trained men who will make it their life work. 


HOW SAMPLES FOR INVESTIGATION ARE PROCURED. 


The Trade Work.—The Seed Branch tests seeds for purity and vitality free 
of charge to farmers or seed merchants. 

The information resulting from such tests is the property of the person or 
_ firm who supplied the sample, and except by his or their direction is not avail- 
able to any other person. It is kept confidential by this Department of Agri- 
culture and the results of such work are not made use of in any way in connection 
with the preparation of this bulletin. 

The Investigation Work.—The 630 samples of seeds that were used in connec- 
tion with this investigation were obtained by actual purchase on the part of 
official seed inspectors, from lots that were exposed for sale in the retail trade in 
various parts of all of the provinces during the months of April and May 1907. 

The names of the wholesale and retail merchants were obtained with most 


of the samples. 


HOW THE GERMINATION TESTS WERE CONDUCTED. 


The testing of these samples for vitality was begun during the month of May 
and continued through the months of June and July. Duplicate tests were made 
of all the samples, and those which showed a low vitality were submitted to 
several tests to confirm the results obtained from the first tests. 

The germination tests were all made in the Standard germinators used in 
the Seed Laboratory and at temperatures varying from 64° F. to 68° F. and 
68° F to 86° F. depending on the kind of seed tested, in each case the lower tem- 
perature during the night and the higher temperature during the day. The 
most common substratum used was blotting paper, sterilized and free from any 
chemicals that might affect the germination of the seeds. Clay dishes were used 


for some seeds. 
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The tests lasted 10, 14 and 28 days, according to the, kind of seed sive 
exainination. 


How TO MAKE PRACTICAL HOME TESTS. 


For each test, 100 seeds should be counted out and spread thinly over the 
surface of a piece of blotting paper, cotton or flannel cloth kept moist but not wet 
and placed in a shallow plate covered with a similar plate inverted so as to prevent 
too rapid evaporation; expose this to the temperature of a living roo and you 
will get approximate results. 

The seed which has germinated ought to be counted twice during the test 
and removed from the plate. 

The first counting (7.e. preliminary test) is most important on account of the 
fact that seed of fresh stock germinates quickly while old seed usually germinates 
slowly. At the end of the test, the seed which did not germinate may be con- 
sidered as dead. 

Duration of test for both preliminary and final is given for each kind of seed 
in the following tables. 


THE PUBLICATION OF THE RESULTS. 


From a careful examination and comparison of these tabulated results of 
vitality tests, combined with the statements of information sent in by the inspec- 
tors at time of procuring the samples, it would seem clear that condemnation, 
because of the sale of seeds of unusually low percentage vitality, is due more to 
the retail seed vendor than to the wholesale seed houses. 

The response to germination tests of the seeds of an appreciable number of 
the samples indicate that the injudicious mixing of old seeds with fresh stocks is 
a common practice. Whether such injudicious mixing was done by the whole- 
sale or retail merchant is difficult to ascertain. The mixing of old with fresh 
seeds is doubtless done to a greater or less extent by all who are engaged in the 
seed trade. The practice may not be seriously detrimental to the interests of 
farmers and gardeners if it is done by a competent and conscientious seedsman. 
He is not apt to lower the percentage vitality of the bulk lot to a point that may 
hazard the welfare of his customers and would determine the quantity, quality 
of stock and percentage vitslity of his various stocks before mixing them. With- 
out such care and knowledge, however, the mixing of old or worthless seeds with 
good fresh stocks is to be condemned. To publish the names of either or both 
the retail and wholesale merchant, together with the results of the vitality tests, 
in the tabulated statements presented in this bulletin would, in many instances, 
doubtless be unfair, unjust and useless to seed purchasers, since it is not definitely 
known which of the two (the retail or the wholesale merchant) should be held 
responsible. No doubt, each of them would disclaim responsibil! ty and seek to 
place the blame on the other. 

Field root seeds are usually sold in bulk to the retail vendors who carry over 
their supplies that remain unsold. It is believed that low percentage vitality of 
field root seeds offered in the retail trade is usually, but not always, due to a want 
of knowledge or carelessness on the part of retail vendors as to the age of the seed 
and the best conditions for storing supplies that have to be kept over by them. 
Retail merchants who have not a thorough knowledge of seeds should not hazard 
the interests of their customers by carrying over bulk stocks of carrot seeds and 
selling them without first making a test of their vitality. 

The distributing seed houses are considered by the public to be responsible 
for the quality of their papered seeds. The vitality of good fresh stocks of papered 
seeds in the show cases of the wholesale seedsmen, however, may be seriously and 
unnecessarily reduced during the short time they are in possession of the retail 
vendor. 
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THE RESULTS. 


In the following tables the results of the tests of corn are mentioned first. 
The field root and garden seeds are arranged according to the alphabetical order: 
ist, of the most important kinds belonging to each botanical family; 2nd, of the 
different kinds in each family, so as to group the seeds which have the same 
characteristics and are tested in the same way. : 

The “Standards of germination for good seed” are given by many seed testing 
stations and by some of the European seed dealers and seed growers. Standards 
for some kinds of seeds could not be secured on account of their little importance 
in the seed trade. : 


INDIAN CORN. 


Germinated between blotters at 68—86° F. Preliminary report in four 
days, final in ten days. 

In making practical tests on the farm, instead of blotting paper, a piece of 
folded cotton can be used with a thick layer of sand above and underneath. 

The vitality of seed corn is seriously affected by frost unless the seed is tho- 
roughly matured and dried. The vitality is best preserved if unshelled. Corn 
growers would do well to purchase their supplies in the ear. Some growers market 
in that condition in one bushel crates (seventy-two pounds of ears). Vital seed 
will show a fresh, greenish and soft embryo when cut through. 


FIELD CORN (SHELLED.) 
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7 Wg el pee ph cg Bild) is Me nage erage bite i AUR CNM ae Drie Se, Ses BRIN LI He Whee Iai eeiehibe mee Cet Oy 76 80 
LOT | Stowellist semen tee peas” ake Sie irons Pee eee ela par. fect ae Ra coeds bau i Soke ian See 53 92 
SOO INSET OPOMEAT A He hak Toesie cnt al eta tiga Oe ee oon a itis Meee 54 68 85 
DT Ay MR mMOth SWE. Ves coke as wigs de Ace eiahs 3 pyeene els inthe BENE BO ha ee 59 
472 : Ta Avra neat sel tol IRR al ELM Miles DN Whee TP Tah cong bc SG See ee es 86 88 
BW dain BR RE = pi at Se aR RT eee oar CANA (een rtp MAMTA Sane AGED IA aero Me 89 89 
STG News Market aie weit ce ol a olelcacck chabert ce ere eee Ue, Seg acres 97 98 
267 P CEL VES TEV OTICOW ECU centre nce oe ee tale eT Le GER ettoal CP ENE eye 74 
S0S7 Peck!s Lmproved: Crospys cee, . ss choad ere ee ee ee 45 le oe Sea 97 
ACSA WHite: Mexican Site oa heen ee Be he et hgh setae (8A oi eee 79 
1 UF fa FAVES Bas ake Me Rhee ee LOM RR at Ror ican PE Ene et cA IRR eee Ee a Mh sO a 33 56 91 
SE ie ciah te ees ae OTRO Nand GROUT BET AOS he cle ena s IER ORE Re a ee ae 88 89 89 
486 SP a On AAI eR am irc 7 eR Re ape ny ame cie a PN oe ke rg eg 65 77 va 
1 Roy el etans Alona niet ay CAT nN UM ane PME « eam Ere Cees pe aNn a (wae 4 Neen Shs | 58 89 90 
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SWEET CORN (ON EAR). 


re 
—__.. 


Per CENT oF GERMINATION. 


Labora- F 
tory test Variety. 
No. F [ 
: In 4 Days. In 5 Days. In 10 Days. 
INIA TNUTVOC MALE ORY sats cts eves scene ousuel oral al aie oon or tahne Seiten ster; 85 


ETS COME SLU VIELE VCEM Siete cl cteee mete neice ale eae eh crenai ae Soe aee. 22, | 69 100 


ASPARAGUS (Asparagus officinalis, L.) 


Germination test at 68—-86° F. between blotting papers or cloths. Preliminary 
report in six days, final report in fourteen days. This seed is better soaked for 
twelve hours before being put into the germinator. Should be sown about one 
inch deep. 


Standard per cent of germination for good seed............ccccceeecsccvees 83 


PER CENT OF GERMINATION, 


Labora- ? 
tory test Variety. 
No. 
In 6 Days. In 14 Days. 
POM CONOVER: COLOSSAL ts Wat Ore. co hietkos. ccd al choc aes wate eta etre Caw 38 66 


BEANS (Phaseolus vulgaris, L. and Var.) 


Germinated at 68-86° F. between blotters or cloths. Preliminary report in 
four days, final in ten days. The germinating seed of bean being very soft, it is 
not advisable to sow before all danger of frost is over. Depth of seeding, about 
2 inches. 

Viable seed, when cut through with a knife, must show a greenish, fresh and 
tender embryo. Vitality keeps for about five years. 

Under the same head the seeds of Peas (Pisum sativum, L.) can be mentioned 
as having the same characteristics, therefore as being handled in the same way. 


BEANS. 
Minimiume..25 conte ee 60 
Percent Ole CLINI A bION alescselerass > sista. fale sivas gree ace oe Maximum 100 
‘ AV CLAS Ge tice cicn eure 84 
Slancdard lor: FOOGLSEeC scan tia iis cis chara eleine cae eee Re ee ae come ents SANE Sbe Pea acs te 90 
PER CENT OF GERMINATION. 
Labora- / : 
bel test Variety. 
O. 
In 4 Days. In 5 Days. | In 10 Days. 
SME TES TORIC VG LICL SORE 5 sfx sinc: she skate adere colle) one vocienaliaviel etelinne af ghovabeasie WG giatalauy ESP Fp emi I eke as ye, ci 88 
PVRS LE CLCRVV ALR ENS ticicic, ie NOS tee ohne olaberaeis dks Sree ands Sates BA Ge eae RecA ir cca ce 100 
Pain HLWarte BIAGKES CCU EG? W. WX osh 8 cieliiele mic cidncostous lates eu al'e ce) eve laifiavtieuste epee eetwens 62 82 
ELH RIC OLGLOTE VV Learns tals oe hee eiR orale, ata terol eating We lanerlgneimyaus ie whemle tenets Dee Resi Acccre cate Suk 93 
124 FHS RRA eats ecu a tay 2 ie ttanieas lala! insteraiete sa seat rvettaben aes Lins avare mm emeen s ataae 52 82 
207 eR A 7, Seer Sao, iba StaMN atts a leitatie atie bcs terarenatetes SAo ats lnne Late eee ee ees 87 
SMe ATiy tse HV MIEN ELMO ae tate sinh eras wl e tooe. Sosy aay Svetorsae whe ret wle copie OO icra eGs ee eter tay cube. 96 
epee NY BIG CLIT eas, Ae eee Maney. Slots: cidce et alee it ate lowererace's 7 a a ine RS Ra aa 60 
BIC Valen IDG eee Ae lero acer a cic ao ere Snes Sith ols hroigheusi c's, oMels iprets TO be PAL aae soon copea 84 


PEASE 

Minimums, ose 33 

Perieent-of 'Germination:. > ace ce eee Maxintvumiesceme ) 2.ice 98 

A VErag esis. mintee weit 87 

Standard-for ‘good. seed jaeutig fetish ote ean ee eee eee 97 

Per CENT or GERMINATION. 
Labora- 
tory test Variety. 
No. 
In 4 Days. In 5 Days. | In 10 Days. 

618.¢:[American-“Wonder:s.o a5 ae no Coe oe ae ee ee 2 Pine! Kai Noe te Ae alt 92 
154) extra Darlypo0 8s ose ee ee seh ee eee ate, See eee OG jesbehle cui.) pak atone 97 
94." |Mav’s: North West: Premier..02...0 eee ee ee ae SiGe Gs. eens 88 
465 |McLean’s Little Gem......... SC Saher eet Pe ey Ss Oe a yf PURSE aks Pr een Sea 5 87 
595 SS MOE ta Here eS nila anys gone) Se Myers nk pel Tak OO. Ail: Seer ee eae 91 
289' | Premier Gert: og ee a Ie I SN ee LE ae en el cee | a a ee 85 86 
847-4 |Stratag emiide; ais sss dtuatve cite ee Sees One one aren eae ; 02: eels eter 92 
125237 Williain: Hourstes ces 2 Re eee een ee mee et gee ee oe ad. 92 
LO PS Hee Rr ee sie haces ie BAS ee oR oe niche poee Pe hae re te eee 91 
1b an aM Sah RCIONSN Muerte tiarah Web rece ewe Balk Nae “% pee Be cis a Cae NI py Castles PM DE each Ore Fok 98 
10) Tie PPR EACH RE ml enna ive Yipee iy our ntom ya's a Aho COR ara Ala, Card iE be fh oc Sak pees ore Peccreraee 33 
IG | ic Risso RRS Fae ie oe cc ee PE eae ae ne 83-8. e eae a eee 84 
5 5) ee aah Rae A NORE ie AN tar nA Cs ONE OR Sa Ae a OB a a lentno meee 96 


BEETS AND MANGELS (Beta Vulgaris, L. and Var.) 


Germinate on clay dishes at 68-86° F. after having been soaked for 12 houtfs. 
Preliminary report in five days, final in fourteen days. The balls sold in the 
trade which are commonly called seeds are really agglomerations of from three 
to five fruits, each fruit containing one seed. An average germination of two 
sprouts per seed ball can be expected from good samples. 

If properly stored, beet and mangel seed will retain its vitality for four to 
five years. 

Sow one inch deep and roll or pack the soil so as to have the seeds in good 
contact with the soil. 


BEET 
Balls Sprouts 
Minimum.......... 65 
Per cent of germination................. Maximum.......... 97 297 
AVerare. oie ise sas 85 168 
Standard for good ‘seed. ei haci ae ee Eee eee 90 160 
PER CENT OF GERMINATION. 
Labora- 
tory test Variety. 
No. 


In 5 Days: In 14 Days. 


a 2 | 


Balls. Sprouts. | Balls. Sprouts. 


531 |Blood Turnip aR, Stas a relies Soca Ge FERRE LEN to RNs RS Ce Eee cae ae 52 118 79 167 
ota t ea haR ioe hei og a RR READE? Men SIRES: WOME RTA OA ann a ciRE che. Sera. 2 81 117 92 172 
141 Early Blood Turnip é Deel cle ERO RETR waa Sea EN hs eo oe ge 80 134 86 154 
SYN ek Sica ate pd eae ialeoh hoe nicl aie aie dt a ba une Ee Noga Gite ne or 72 123 82 eee i) 
446 x bike Vs MP a car hes Parone gee PMR EON Ce dic Be ot 88 163 96 208 
424 it ge RE A AAA ei te SIE etre ee Pee AKL 68 102 83 148 
U7 {ie arty. blood “lairnip im prov.edsantec ime weet te eee ete ane 76 149 _78 166 
244 Seek cartes ruhinsechy ibn Rega NY OBI Syne 92 199 97 297 
351 sf 2 Act SN sates Ben The eae ae Saat Bee 67 87 75 ti 
DOS A MIATIVICOCLS LE UPRUD eitetistae re oe Or Ce of alee ee icaie oat 91 193 92 209 
F635 =2| Marly Dark eaublat-hyyptian. £4 .-acwaie2-- voice aewechene oe 64 94 78 140 
ISR ary VPLAN CLULHTD st jeceee ee acer oc diacta nein Se ae 70 107 83 147 
DO2 Sa Marly Bilat) bev pian a burnt pon cre wee 1 eeu ceantaee en eee tea ee 80 148 88 173 
460. 2)\ xtra Marly bev ptian cea ce dtr Rens ea Ae a een 81 127 84 141 
242" Ue yptian Plat oun ces eer cia sia tee a pokes a enn Secs ar Sener 88 163 92 190 
623s ey tian (Rane (otis sca « yay hao Shete wc oem Datel ole. aoneteae a ere 83 152 89 193 
58752 | Blat Miryp tinny cee cedars eres slotns. 4 <loter aba dichaner Melee rare oa Ee 62 93 80 154 
605 ASOD Fok sear, irate PO MN og aA a} 5 nial eae aie oe me otek teteteh ete eee 65 80 81 123 
10% NBdmondis: Barly Turni pene acces ftw cate acts dalerce eerie tote 48 69 62 102 


606 Kiclipses Turnip. 2 235 ob us hee oe ears eraiaveei ete choke ereribe ete cae nae 65 88 79 124 
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BEET—Continued. 
Per Cent oF GERMINATION. 
Labora- 
tory test Variety. 
Oo. 
In 5 Days. In 14 Days. 
Balls. Sprouts. | Balls. Sprouts. 
D2 PECL CmrAemeers pues rata. cos T0r es cts glee ale) x Sioke Sree Waleed sus wees 71 99 74 103 
90 AI TRL inal Re tant a BUR Ooliee SUEUR, UR WAN Soe PE et ie Shae tee CY aD V7, 23 63 97 
Coe LUATI VM EUCINOSCs acters: st aricks Cotaty s Coa) et eaar eek = wispy sche Boerne ne 84 140 91 178 
557 MR Rs Pires Vacs oe Ay hOT par V eae een Me, oe ee em beke ee 81 129 88 153 
98 SoS op a ale ied See RS er Aten, shorn emnt = Rais Ceo eit Be RE cee Ri Lith 122 87 153 
58 OIE | De labia e ae aph Dr ho) Beane Merier OB a7 VRE Gah rope OR eg Mile at melt 5 AE 76 128 83 142 
A EMBED AUST Vet EUC ITD SOss) ciNaens ataeoe suatsve.c a) ate dels tint edie eee be 57 74 65 96 
AA y EC pSer LUTTIP, sccote ak Oye uae ates aici aek cee Sree eo ee Mas 64 85 86 142 
502 uk MOE, Ai ERTS Oa TOP Tee AN al eee BR ye Bie! oS 91 169 94 203 
Heme LENCO White SUPAT Led. 1 OP’. ose ns nkeiis cise as ncionousle shotoeapeaet 61 115 73 148 
462 Mi Ce REGS Hos ac Lette eM stan Ot Peed ave vai hres, oe 54 99 79 163 
349 me ae etic Aerie Cae Pongo hes fag SRE ee reat eM RA RR HY, gee 8 46 55 94 189 
Biome Guat tose. (ourar eet) cs wai o ete aie ot outa ateue eel att ele can eee 54 84 69 135 
367 os Ere a) hae MET ARE een Dtbide nes gt .Y Snug st ooh WN AER of ORS NGG Nar OR TE 92 126 96 200 
en EONS SE LOO syttaide woot ree ne HS eS Soe Sten spall wrest cae, hel shite 89 186 96 231 
Beare BON SLOMIOO th Dl OOGs tec sae os rales Mike o Noun ones aes ne ee sts 63 130 73 161 
437 in an OEE Renee wae at Coe iy eG CoA is) a3 SAU GN Pa aan ANB 88 199 95 252 
Aree EL ae eleONe LOOM: ca teed Sere tee Se GE Mees Shee a ah he i Samos 72 133° 99 280 
Botee ial Long Deep Blobd Keds O52. ca ne » os Siw ole oyu dip Ae ie Wlaag ess 86 157 89 196 
461 al RUN Ppa iets) Novens the eels saan 5 ica noe 33 39 76 125 
ee SUS ATE DEOL vate or cite y ciclone Rovere mene Ghote stein eeeale te inyedent as 57 83 78 137 
BASS + ahah a eeraconyioglngs ati staple Ur ee Srecnk ote ey AS Ao WL An aa a eee REEL RL OE ie 40 94 203 
MANGEL. are 
Balls Sprouts. 
( Minimum. ......... 7 9 
Per cent of germination......5....¢.00;. | Masini ness. $6 263 
SAVETALC Fos dete eo sei 85 203 
SLANG Ave LOLsPOOUEBECM gata core ife-tie, civ taiels wie'are Wie Siac aie oleae sip els 5 90 160 
SG SUNT eee US eA, OS ogee: She Pee Stott 
- Per CENT OF GERMINATION, 
Labora- “ : 
tory test Variety. 
No 
In 5 Days. In 14 Days. 
Balls. Sprouts. | Balls. Sprouts. 
ye LAIR uae eee aeN ap Gus ee teteha ls Gls: wuatelccdre te a1 svete “ptoasoud: vie Dace Se sidvlenah dogs 74 139 92 216 
PESO Etat cab ine Tene ore MD Sig nace he, Se picks pfis-dp emensonvie ise ooaiedae. she Aare oe 70 111 89 165 
Pune | CLLATUBYCOLLO Wiatet hase ec cceare Fail cceele hse sel Si, Ue. See bi Sate Ne, Whrelsattanies seule 74 Tat 99 226 
UP MEMLORLELINU MY OLLO WUT COM euL ire) seen Sah anaes: shies acc ohe, putes) oalay site tes wi eel chase eet 59 81 66 116 
rN MEN CsTATE LOE e LL Wy: Celene a 980. ste Ce icaelic oh tire seek ke ieee, go ia Meson a She 22 27 83 159 
Sf AMM NCE LLONVE 1G CS) con lel cect albeit os eheteriee Sik ie hy kesee: ye. etek cues Gl ete bce lots 83 157 88 203 
BAe olcdenvuiiesnedsLankardsc. ns .ccem cists slocsess pis Died be bp ale ieteyereinns 64 106 84 182 
Aa femme C5) CVO TU Me LTV ICELE GL 5 oP sacs ort ay hans Kak gioco ts fb, en Re aravel eieiels ‘eieis ie) «bel oe ouslise 33 63 74 177 
SPAMMER ATU CUT Eee eo rea a, Pa ed agar se GPE wie, os oi ointe ww: apactn eat ane ab te oetenie a 65 101 66 102 
Re EE AUS ATT nn tine oe Tete alah latte S67 a ac oh 2) Penh ae, arte ay dots eae 87 155 95 189 
UPA sto so eC shcare ween alae « ated ee er tina eT ee 65 85 67 87 
AGM ERIL GSS. hk sip ENT 0 yk is) Seabee aries Sane eee view Oa tee 50 65 97 191 
RD See LOTI EERE Se So core era’ ones Soeaens Laws casa capeere onaee ePe ene we ee oe oiwcehin) sib ars 86 184 96 263 
402 By URN Bie PE 5 Be |p oe Ne SO ee Ce vane er a Cate 74 135 
501 RNa ce Oey cs tlc MeLR RIT ROR OR ae all tects hay ey) ne athe Na here ec tery pusher ye" 28 36 67 124 
575 Fe OF eer ane man tren chin Se UX ROEM RCL EROS ec CA AE Heo RE hes 41 te 75 157 
576 DCI RES DS AE LE be tS a te a ar 33 44 83 175 
SCL OR ROSE. A 52 Fi TE oe eee al ee OOO eS oS 73 121 93 195 
POGEE Mammoth LOne Fed sis) Aa calc cis ste etare he w leie ope al elthe wi enepeba ee eeliers ee il nae a3) 190 
215 re Lege ne de ime tar slit an Tears tal eeain hank amet dict SonepONeUS Sno oeks 75 161 87 205 
HhOOpm erizewiammoth long, Wed 5.0.0 ss. sce. « ls tonacels Bs Siete ts wacko s wid 8 79 155 93 223 
teerly ollow. Intermedia teaser aicctorcse otter oe eee re a mnobe @ vie ateias 66 106 82 164 
30 SURE DP Prien Ltr nL Ars on oe naieaae, Sec ouclast va. soetee eee aoe 81 176 81 lege 
91 NA i ah col OR A ean LFS 7 Rg ME 44 58 76 166 
155 RED PR arte ee Nts hans re rele ta rarer atttede ta seuamelee & a mente 40 56 79 169 
387 eRe Mca EAT Ae Es! aes PN tar cruizirs, Ac hacn State et crane: shone eter ale tosh 24 29 37 63 
OE tad at aR ee Orme RM Redan RIS RC Sat. | MeN yer ew BUN ate aie Pal Ste and ae el ered grees aie ae 7 9 
BE) aes a Ae ear a mM Bo rah an QU et kd Ae 8 GN oR an Side ce fol Beek e colee eke 64 92 88 189 
eS RNS an reer eh MME hes, Poa ed las cccclsca apts oy 8s os Grae aL Saw Rhy Tap arsingy een ee eho g 11 24 33 58 
eR ers ee tne, aNd Pa Phe tic cave: ars, airay ses sesna eared sa Oh Fe mews ompel ey seen ee ss 69 133 84 186 
PAO ee te Per ee PMR sore eee pcb watiahia, ele peh on 61.0) 0s create eh CPry eens eo arak oie Sera v2 132 92 245 
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CABBAGE (Brassica oleracea, L., Var. Capitata D.C.) 
CAULIFLOWER (Brassica oleracea, L., Var. Botrytis D.C.) 
KALE (Brassica oleracea, L., Var. Acephala PC.) 
RADISH (Raphanus sativus, L.) 

RAPE (Brassica napus, L.) 

TURNIP (Brassica campestris, L.) 


The seeds of all these plants belonging to the Genus Brassica and Raphanus 
(radish only) of the Mustard family are very rich in oil. While seeds of mustard 
for instance keep their vitality for 20 years or more, it is not advisable to use seeds 
of cultivated varieties when they are four or more years old. Old stocks some- 
times have a musty odor. 

The seeds have to be planted about 2 inches deep. 

Germinate in blotters or cloths at from 68-86 F. 

Preliminary test in four days, final test in ten days. 


CABBAGE. 
Mininiuwm 2 eee 62 
Perscentrol, sermination-or.ctar. isa ie ee eee Maxim. on tar eee 98 
AVerare (2005 acces 82 
Standard for moods seed FA 0 o'sryischaee a eean ee ears hela eye ccake aeneek ee ee 93 
Per CENT OF GERMINATION, 
Labora- ; 
tory test Variety. 
No. 
< In 4 Days. In 5 Days. | In 10 Days. 
D5 RH ATES Ca SOmei tee Srareie b Scacae ww ol 10d MRSA A UROS Ae aie eae ee ei tectichrel eee renee ge ne oe 95 97 
Ue Chel GE ripen ol MANE Sie hl Ban PRR RRR Ue roa pn RE bs, SR 2, el OV oe eral ae eed ere 68 
D60 wilWarl ys Waning Sta Gibciie sees cus aie ie ore, leelea Cire enced ls tebe ere 63 Rae ete 68 
4 ten ak Rie neath ee eee mn ME Me, CE RNR ST co 82 84 
324 BE UTD ea Ty Med Sete) hot Aes Men R OD: ORC Te 2 Boi ala aaieen nena 62 
361 RES BY aie dy SEL UALR MMO IEE A circ dncamanciry ult en athe Cae cet Ten WUE Sara tin) tak ise Pap 82 
396 CONSENT tei Aaa tty bs Ae RA ema che lan ah PA. ae | 7.0 rs ONO oe ae ae 79 
615 ah SF SANG, ele ae Tee ao MES SAI er di ae ae eT a UN ta Ce ee See 81 
PAS ori WW iniiinorsGa bee Me Ce eo rae meat eteh gto ta Soo ene onegeute eNebent | BO No ee 87 
453 seg MI sor ty a een encarto Md A hae NS eh ee Wepe kee nY ate 77 83 
617 SPE ES ha ee Fe RAD PTE Cid IMac Sagan ari, De ne es (i alee nee es 80 
SOO Spal oarly SerSeye AK CHelC. untae fe oe cols ta sauaiien eRe re Nea eato © enue eee a eee Ce a ee eae 89 90 
SL SOR mie eR tek Wel rae et sot aes rts cement mona ea en are ayn da S86") Os) ears 89 
135% Barly. Blood tvedeDrumhead. ».icomicimicnn. os eteiienn Sacre el ae i 7: 81 
CAV ROM Ary SUMIMEL AAs ae enti ae tae Cee Coen elaart rn ocre uae ae eect nie ot BO OC aives Oconee eae 63 
LAK oie ebvz ig sete Loves eee tr ALAER Re A aN Sie MRE gine PM om MN a Fic AeaY re eis a TO. Maas nS ence ee 79 
OS TM OE TLEL:, SLUR TIO ACLisraa ke Oe eee ie ole eater dels ary a eececsr in Sat nrc ey ly | SB ORS oe ee 88 
ADT iT endersoncge arly; SULIRTen fio eee ene a ei ey aan een poke PRD Kei oR ee 90 
161°": Larce Late Red) Dutch wrumbead ae Wl ee ere selene 640 AS eee 81 
269%! Larce Late. Drianhead 5 evits ect eo aen oleh ais st aces ear eee 85) ose eos eee SO 
(767 (Mammoth Rock Redverna ei fo oe cettrckst eee eee ne ee cok oe ae 87 90 
234 OAs Ose TAA tas, a AUP ees ea IY ean Ne ae Pace HEM eed 2 AS SSeS hos cee 84 
339 eet ari eat MHC BASES ike Mae tetrad Fe 77 81 » 
56.8) Premium Carve Wrumheadscpiesusincicichas aie ete eeeentyeae | TO. pee eee ee Cepeee 83 
BOTT Fe cle ope coh, te WR OU Se CNR Se One EN ACen eae TAI) A Ne eee 98 
498 ] Premium Pat Dutch cess is see nee cea ee ence e) hase) ee a ePe hurts renee 82 86 
385 |Simmer’s Perfection Drumtead soi iii voter secant aor! ceirae! ltavteda ven memnnee tt ts 56 68 
® 
CAULIFLOWER. 
AUNVelvomhen eA yy eee ss 90 
Per-centiol Germination: waiiiccisis wioreie ea en at seem aee Maxinvumge..c see 99 
AVerageti i iene freee 97 
Standard for’ g 00d) BEE sac Wevirs ssc ore meme here he ye ROR eotecl eee ee OER TE Se Cot a 90 
Per CENT OF GERMINATION. 
Labora- S 
tory test Variety. 
No. F 
In 4 Days. In 10 Days. 
BOG wis DOMieeh Wier Cra Ale! FLAT )o wae iines ste ay cee verte aver el eae en aR emt eeewee eA es 99 99 
5S arly Na vouryee va versus ick is) sae oentede si cabelas dune neaee el owta mere eee fay pai eReCMES ye 95 98 
ait BE VSR eT TEAS ah ON Se Sp YS rin'os esi caRe codes SoU ore NS te IR Ene Cone 98 99 
OSD IATL Vy MoO Will be ciate ch etes IPRA cs ornie, siete tater sie A ater Me pste td iethet canine Rei 94 96 
BOS Merl yy PBT ISe pants ates abe oectccetectoer es tacaiane tevaeVoueve ou iarte een hme RPE men OS RESR cca sates 95 97 
964%.) Lev Normand: Short: Stent. scchers ce ccchaae eheaaie ae  nlas ohn rare eres 89 90 


KALE. 
er pent.or Permingtion. ssc was ode feb el shee cee keen AVCTEL Oc. c cicieieres cieieie 79 
Sr DIO TE TEA LE DATEL LED DPELE ELE LID ATE RE LE CETL EGG IGE LE DLL LIYE LODE, LD 
| 
P NT OF GERMINATION. 
eee ER CENT oF G 
tory test Variety. SL a Re a 
No. . 
In 4 Days. In 5 Days. | In 10 Days. 
Sree HaleGreem Curled Scotch. 21 eeidc cs oe eee eee ee cee DOME TT laevens oe ced abet 69 
179 : Cilio iar aot aan Ug an MP teers ec a Dd Bn pe | ner eral oho ahr ak 85 88 
RADISH. 
f:Niiminatitia = secre ean 51 
PE airoent of germiinatiog. cess. sits sind ae ail fare » wl Wind | Maxrimuniysiesis paw sak 100 
AVOTAS OY sa cisiulecnos 89 
ca Verae LOL WOO SECU sceneries Coat Ape eae as ar es at ol ante easy A oe RG eta Seas gret Meenas 95 
| PreR CENT oF GERMINATION. 
Labora- 
tery test Variety. ss 
No. 
In 4 Days. | In 5 Days. | In 10 Days. 
Dee ES Se ee ee re a ee ee ee Pe ee eee 
Fea emme eset Glens ANITA vat etiasic che coche, 6 Sit rami aeons ce ciel eirese se wile, oa levee OTE MR ch! yoy crap ahd ges 99 
eM DOTA ae oP RSME Sie et” Sd BR Sets eu sid <steiionioe ie & ot eashe’ Aorteions Tee Se rascye oe sae 98 98 
emo Ieee CO SOL VV LIMCCT crenata cree Ps nik Sheed fale e's Blelw e ore.’ Olas | tan ent rete 91 
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Aen Bare TSO CALICUCL UEDID. acces nec at auc se ete is Soe eis 6 IS Ss ka | Oe tah pe hata neg eee ete 93 
OMIT CACLeh OI Vere tinnt. tat ponte tatead ole ocaiel a iotons lars, ele eiéitelele- e/a [iqinceters eine eon os 84 88 
LPS eee als CA Ee ne SAN ois aici ce cele e colon ha ere tells weeteMe Lack 9 are 84 88 
te Pearly Wits VOrai Pode ts eV wees ceed cee bs TOCA tet cance vote ees 100 
Home Marly, Long Scarlet OnOrt LODe. iv sie ls pc sues eed owe ages ws OO cee rn cena tut eee 100 
348 |Harly WREATL GMA TIE TATED pe me MCRD MICS Bee Polat OU Ih gis) aie huae eran, Wigticva mag GE Rais wie Tole ierahenevete 98 
MeURELY CALICO’ CHONG rie cicinc ac adge nest ow De waa gee eels Spl Pee GR Sa eSirge  e e 99 
Pen ar VaSCArlen. LUTato tie Mite ices aol ee Sle keys eevee wie lay a CGE RIN CS ince OR Re oh 82 
551 ows cud BD sie gtr ogee ce Sa RE SO Led en cosarn maken cuate 81 
182 | oe RE To cate OWES 0 Dike pn ay yn eae 74 Laird a5 75 
EES SOND ger te CLAM ly 0g 0 2 2480) Aa a ae DEE hey th active sata hn p 95 
PEE LOD Cli aTOA CEASE ape cre aad ei ens el shee das Lisle Sle e's e's. a0) QO ea ate ans ti, s are hear 99 
92 Fae NMC en aeat nO oa. Came eo co. a Rig acl ta ia) o vaca ob Oa athe steele sak omer 99 
216 Se R eR Re eC. aace cca Oak Sara re, oigeioy Sigtauslan si -eia CEE Sh Gil Wahenereis syatere ate 87 
249 SMSO Pa aMS oa A Tet eta ie cc Wisi d ace ere ae sd plies > ava e'Teypieten tay SO cen) eraperehacs ete 86 
314 CMMI rae BREED LSet tnge Pay ee a) ctf cia Lae) d cacten el atietia; he. | 4 we acarele’ ace econ tee 95 98 
354 | Cet Tp Veg ty SEs eye ie NC Re A oe IED a OEE ee pS Aiea ad ae a coma ae 98 
RMA TIVITLS Os LAID CBEICD cig sc tebe els ne kx bin oa yew ae bps Sielahe |e = See os ee eras 86 87 
eNO TIE SCAT Leta ene eRe TA Glo, sie tie lal ghewer tie Soke eiavale ee) ocovs = « CBee Stress ene 76 
POs Olive ohaped French -Dreakiast. ss. 5.0. aes a oe ok eee es ro ee Jad Pear ne nena ait eas 85 
Pe OB IOUT CW DIGG PLID DOG. oo.0 ko sce o.8e bp ks ete Cr koh e cre hn] ole cick b fae a 96 100 
229 | hy See BOL Se FOL aM Oar OteaRe Te RRC (enim dame ORUN ERNE ae 85 89 
EEG ay) 3 SRRMEL BS AVALOS IGE A Ws ia vig so serial ig ee gee nabs ono CAE [Mer Seana pretest 95 
He EEO CET LET MESA bor nent etre clini vecee Cee Siceietr temo) obim ease ee tele, eas ts ote abi OTe Ses fore aN 99 
Meer eta VV ALOT coc cll Sey cee soos Vienne cop him cles ape ss Oe ce Lom ne extn ace = 67 
ME OME GCOTIGtEOILV OT ORADEd «ses cles n cscs bee neo ciehetiis erase AG ae SA le) ae once Sek ie 51 
512 “ CUES U is ai ht Pel de ae CA iS RT Oe pth ae ae 53 
PNET LEME ITIL: hsb s Geiss Wie pla hah pee He Sian Sonos Bae mie see TOOsG.s feeete pees 100 
Bee CREED eh ok Salen 2 Ve Sa elk bin diee oo ogi b en glee ye Raley eaten bees Kae Sh SO 91 
SRN Vis Hite VATICUICH TOIXEG 6.2 (cles cise nce hoa ne Bee eos 8b 8 diel! ov Yaar eM Wah beet on enon 82 
a OOS AONIGE SIL. Sos, ae OL ath a ae eee a TOOT ee ee etter Neate vs 100 
nN ae ewe meee eee ee ee ee eee 
RAPE 
Pemcem cot formiinatiOlMe. soueis wielens =o coaih at arch edeuelie s eraisie® AVErage.2. is oe ee $8 
rear fOr LOO: BOLD «yao be wkd erties SE ine eR es eRe tbe bet ort 95 
PER CENT OF GERMINATION, 
Labora- : 
tory test Variety. 
ae In 3 Days. In 10 Days. 
MAS LEME LUNE cy Le oeMahiny Teale aiecameNeinetat aus bake eran even totOrees 99 100 
79 Pee ea aeags Beg Ne 79 O5 
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TURNIP. 
f Minimuna 75.002. vs Tae 16 
Per, centrof rermnationis.. cise fuse coe oe eee Careers ROL ARTI UM eee oie cone 100 
LAvrerdrerc tates were 71 
Standard for food“ seed fatale creas oe cies sce chee ole elke "albert eee »95 
= ees oS SES RES PEF So ENE 


PER CENT OF GERMINATION. 


Labora- 
tory test Variety. 
ENG: 
In 3 Days. In 4 Days. | In 10 Days. 
BS i AP ea OS oa Oo, ee tay Malate loi aha gO cea ae OAS MEE On ati ae SCT a 99 99 
102 \Garter’s: Tro pertals.\iuc ais, bciass cata haa aeron wee ne NS ae ate ec eee ee 85 91 
103 Ee ae, CRU ERS CORI RM RIN hy ce eke LR ew dale ts Pe om SRGUeT eel eee a ona Ce 66 84 
122 See, ON Vi Dee RARE tied Rete eae caksite: GALE ees Ee ata te Reet ne we cae ic gan 47 74 
213 Se ne alin TS ecco 5 ARMM ARRE RNS, We leet ce UP Brhad SU aN MOREE 5 iis (tae an cere eee ene ae 85 94 
214 SOU tocar aureaamebed Meprah seein au Seco not eas ssiel sclicoe Tock cEpRc eas TL Bes pean aoa 86 93 
580) |\Carter’s| Hazalda Imperian sy canto 5 oct d cike ete een sie cece Renae all connate Megas ose 96 96 
586. |Carter’s Heavy Copper -Purple Popsc. ie cs cis ao cere @ pele ohetare tee eens 94 95 
218 CF eee EER iter er ee eee DEE Lr Gari) calico Sara diet ach yee ie 94 95 
311 Oo yona et ot ana RL the) ce ane Reg OE CS | ako cae ao ASU ee Nee Se Ml Kt ape RL eRe 95 96 
220 ee Sibel SUMMED eerie eiiics ut yam Char Ree a alata, Sr moh A er oe 93: Aa eee 95 
694; Harlyow hitesMlat Dutelactscca cms oceans auc, heen aerate 66). oN et eee 71 
322 oS PENS bec) a eck v4 RU eat aa ol a telcad oe atese ic, ace ee cal ae eee re ne 93 96 
173. |Early White Flat Dutch, Strap Leaf.................... 16°. {een eee 83 
246 it i Soin SN Oe Mc DY erie eee RN pe eal a me oe 87 91 
38457) Marly Snow ball oie eae Rare eee aoe aca eee ree ete eee ea ice eee 94 98 
4930 Barly Purple LOps airs icra ook choca anette eiaey Ge rere elie aera tte en cmeerteine ae eee 87 90 
563 - Strap rLeatvicks csc ta ccse oe Lasien eee VR4 LE ee eee 85 
615.6) Blephant! Swede i202 Shieh cess ace rade th aed cece. Sears a eae teas eee 40 52 
579 EP ee CETL MAR SS, Fo RSE enn SNe a en OL atthe) esa Ree ae eR 66 76 
TL Bast: Lothian" Sweden. 23 er ee ee ie Sent eee eee 72 86 
ASA. Stat Datel se sii oi ie ccc soko eee ssid eel a ae a eer ee eee 79 83 
S77 MNGrey Stone 2a ye a hee cocks te Ue) Set ee St a SO EO 94 96 
436° | Golden* Ball aes ade elie eo Se oe eae ee! cetera ee 91 - 94 
518 Cee OMe IY an aa Mitch Ae a CN OR AR aR BOOS gO isd tin Pnc et oe ck 83 87 
SOF | Hartley’s Bronzed Sweet, 2. ss feec Aa io RD ee ec ae eect ee eateaeeetre 98 99 
616°. | Hall's: WestburGs.< 53 oie oes Bape ae le Scone EN ae Serie 99 99 
592 Y Purple Top Swede... oh. ica es Sse ne eae ee eee 91 96 
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517 =. [Imperial Swedes aie acre te kee ose can Seen eis raed eT at rel rei eee esc eveT 64 78 
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516.) Bangaroo Swede. se i's5 oda 8 ols. es PEERS ae Sy i a ee ee 24 39 
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OF: Di New: Century. Sweden aiturere a Otce are ee alan s Sea ane Cee era e ENT oe Atel ah Seg atou ates 32 95 
121 Ori Qranee Sey hes e's s+ 4 diam © beers aa ecole orcas Shar eh ee eae 59 70 
188 1 Parple opin oes seis me ey eC kde > hale Re yo ees Iie eels oe ere 15 ! 28 
308 ea AEN AD eR DELI Sy ME ren eats ies ye iba chat aya Pret Oe oe ool ek yt Saki BS 63 72 
395 Ee ee PR ek GERI a ar OLS Me IY Went IRE EAN DRED BAGS 5) ie iB 46 69 
403 OP fant ig Rr NIE I SIS ee Taf aR We, Tea ea one, Saree EN kW ee ee 84 90 
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540 Mi Ces Nn ance Sena Dinan ane Vee daa at Ran A OnRCnS Oe) Pll Ne cr tere circ ape 99 99 
5kQet Purple Top. Mammoth. sa co tote orale Maret cae ee eee ner nme it ar eh nents 81 83 
Ds Vira Baier bed Wo} 8 Mears Sk ure eae ia hc rian Im date Sian re ME che SMart loh hm Orla RN LL Si cc 21 38 
590 Red. TOp Milam ye sere sain. oe asec od eee ed areata ee Geet ORL vt ne eee ee 84 91 
FORM Rennie SE LIZe iS WE xe scan ioe 0 abet iedele noe ts eels AAI ro te ee can eRe eee tet ce otea 94 97 
558 Let eine DW ePrice rem ae amines AYE eine a ak, ela TPR Bo ame RS So NORE eh Zi 90 91° 
ALS Wed eteia ac State cere ei shee Oh ore Ree ETS oR EE [ae cba beige en at 96 99 
981 =| SteelecBriges Owed Geass s5 coe eh eae Bite soe Nceabe te Simei cee BO SC ass eee 81 
444 Pe ak Rar aSere VEIN ae yd Goes on Iy Abay Deore tiny Se Seno Pe is Spee Gate ecateacte 73 Seek 
BTS Swede seri eCt Om. as ors iran alice ioc eee e ens vie Sees ia ree Tee iE PC ew Sal 36 52 
9090S wedeKWerving’ Purple dys 5 co aclaieis litratore dnahs saeaer cis Seem ene al center eaae 94 96 
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533 at White Strap emt 2 See. Paks ay stene iss bis ek, Pave: Sielemeraleurcte pofeneee tie eek ae bare 95 98 
DSETY ellowrAPerdeen onc cece ce hs oe tices Mitre etal e clea ie as ree 4O°” as oie le cere 88 
112 Me PrR Bra FAA i ant etna cages Rooted Bic Fave pore eT ee eeNTeT ES, vite Mectee PAOLO 71 78 
463 Sneaias tg ert Ge apame RanaR Pee Bratt ae ARG ay a tncattg Sele bac Sh ah bpm agit iS ole 95 
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Germinate at 68-86° F. in blotters. 
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CARROT (Daucus Carota, L.) 


fourteen days. 

The seed is better soaked for 12 hours before being put in the germinator. 
It is recommended by some to have carrot seeds kept for two or three days in a 
heap after having been well dampened, so as to hasten the germination after 


sowing. 


Sow shallow and roll. 


Preliminary report in six days, final in 


Fresh seed has a strong characteristic odor, especially when rubbed between 


the hands. This odor becomes less strong with the age of the seed. 
CARROT. As 
Mininguniess ns ccncieels 2 
OT COULOL COMMINAWON, ceo. 8 oe Oke oa eee peedepsae EPG ee peat ae 
VOLage: eh cans tee 
MEMOALG LOL POO BOOd,-. - his ee aces Rc ORS EN he ate lee eet on his 80 
Labora- Per Cent oF GERMINATION. 
wee test Variety. a) 
by In 5 Days. In 6 Days. In 10 Days. 
GG mC han tenay Lalt ion gs ee wee ee Mrs ae nS ee ele Siem lace sie 4 ' ae 
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B10 | ee eee: eas eas 
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og2 | a a ee ee BO a 
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513 z PTs Sa heathen SAS GER 5 IAECO AES ek A Re A In aR ng CAC A OE 66 67 
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(ue LIN PLOV OG LiONs OTANI. ces ot sweet esate se aye Gas ollaua las eee penn & ee A SATO las 3 i 
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Be iepl storey Od ONOre WHISG ico Fin ap wic' cis es ag Sn vie cine ep wien Vel | Peo «adore gy 13 a 
383. {Improved Scarlet Intermediate. 2... 256.602. kee bee l ee cece ees 47 Pe 
Ba. wast Antermiedister. foe oy. . a eee ied oe giead yoiaders Hyde ed Grn eo soe 46 as 
eee tet a reG, Witte: DOIPIGIL: es ose cies ip a oe Os <HraD eRe on i seo area ote ae oe 13 ro 
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571 SERRE Ris iy ee eR S tay at PUES, CLES, coptegy bt Ser ombe Nm Te achat Terai, Iicet se. caea ne eAEe eect 
34 |Mammoth White..... rich Mee Casts aiaite Sr Eas: F Meee wie eae el aR 23 ce 
594 !Red Scarlet: Intermediate: (best)... .c.caa0 56 eed ee ale lobe een de eae 81 oa 
18 Short White Fal ipa ena g Aan sate [i SG an aa eens hs cata I Ay pin RES 20. Ct pa fe coe 
106 : NOES ee En Kanaan pus): \URGR eee Wen aac 87 88 
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CELERY (Apium graveolens, L.) 


Celery belongs to the same family as Carrot, i.e. to the Umbelliferae and its 
seeds having the same characteristic nature are treated in the same way as those 
of Carrot, except that they germinate best on clay dishes, such as a moist saticer 
from a flower pot. 


folimimnunatsrca ote ae 3 
Percent of. erminationec 3. case eerie eine crane { Maximum............ 70 
WwAVerage..; 2.) ease 38 
Standard.for go00d. BCEGs « tes chro eee De ee ee ee ne eee 60 


| PER CENT OF GERMINATION, 


Labora- | 
tory test Variety. 
No. : | 
In 6 Days. In 14 Days. 

499) yan’ se MOM phe See Foe iil p me salle a sata a es net aealgetang! sig FE ere eRe Ht Ga ee 55 
252 |Golden Yellow Self Blanching. ca ccea sara Seekers cogs teattp. wae ees an ee 21 40 
3452." Golde Self Blanche ais wee here eh ceatede es coe ou acataiias eal a orel eA Sientr eeiotol nee Ios boys kale Bae ae 625" 
ESO SAGAN t PAsCalw. cot Rone sie. elena enue elinaee Cone aE naan 14 34 
318 Beg Ta eS ae ith erated eal an Ak CaN nice ge 4 capo ou oats bak eeicnaehe oa ee eae ee 16 70 
G24 \iPragite GUA tis eos icce tes ok Nae Sco eat cere Sal anew MIT UIs tReet Uo ncian create Ae veeeien eee ct et rae 6 
AB Dire PIM EP TUIMIC. ec aeiaea ecole Slate escent te ogeuwltereeeeee eyolen aons yes od eo es 3 36 
PS Ge aReIVV DIGOU ELIT G a soe saat ocean earls ah a BORRETA ilge lacEMle Leb orauaiaee testa naieee aon eran alana 4 24 
276 Weare ne CO eris OAs LS gait Mate ec uc EOG" wrecks (ar Gi seatleucca Comenee ae eee aR nO CIR ae aie ke oa 3 
363 SAN Dai chk, a ae chs sg RG eh ay eh cts BUA comes otal Mick Ta hea ee eet a Phiten aoe eee -62 
555 ES Ae eee RP RI Pe eins same w SSO MAR MS CANER. UREIA ES Oa oy Un REPRE ike eke. - 5 
BAO Wier pledei gic te Cacia es lky SO Lie ee eee | 38 70 


CRESS (Lepidium Sativum, L. and Nasturtium officinale, L.) 


Germinated in blotters at 64-68° F. Preliminary tests in three days, final 
in ten days. 


ae Minimarock so cnecrtecies 84 
Pers Cemt nore CF MIN Atl ON. geet waisis mle etenetehere estdtetmre ane Maxim ums, s<.aen eee 100 
AVGQARert ne ce sea . 94 


PER CENT OF GERMINATION. 
Labora- a ho 
tory test Variety. 
No. 
In 3 Days. In 10 Days. 
1:20) (extra ee ripe’ G urledeeniens mai et ee cane anon en eaters Me ce teach po aha Ona 100 1090 
O70. sexta, Curleds Gardecset ues eleiicuscc ce icceca eerie cen na oi Ces eee ee te 80 87 
S8h. (| Hxtra Curled )se terete dsceds tae ceotatine sialatn noted coasts ey caena oho Sone ee | 99 | 99 
POV i Serica Shae ea MEG Tee el CRE Oe ORE ar oc OR od ee La ee ee S : 98 | 99 
BOL ise eae ca tig tal BAO SUC AaY re distal eas | 76 84 


CITRON (Cttrullus Vulgaris, L., Var.) 
CUCUMBER (Cucumis sativus, L.) 
MARROW (Cucurbita maxima, Duschen) 
MUSK MELON (Cucumis Melo, L.) 
PUMPKIN (Cucurbita Melopepo, L.) 
SQUASH (Cucurbita Maxima, Duschen.) 
WATER MELON (Citrullus vulgaris, L.) 


All these plants belong to the Cucurbitaceae and the seeds have common 
characteristics. They are germinated at 68- 86° F. in blotters, the preliminary 
report being sent in three See the final in ten days, 
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The seeds may be sown from one-half to one inch deep and pressed in the soil. 
Cucurbitaceae seeds generally keep their vitality for several years, provided that 
they have been kept in good condition. 

Our tests of all these Cucurbitaceae might not be as accurate as they should 
be on account of the fact that most of the packages did not contain more than 
100, some of them only fifty or even 25 seeds. : 


CITRON. 
Per eenGUr Perminaions 266% seks alee Cue ck en AVOTAG EG... 03 eke creates $0 
{ 
PER CENT OF GERMINATION, 
Labora- 
tory test. Variety. 
No. 
In 3 Days. In 10 Days. 
SaaS 92 i ee aan Pa Ae ec FD a Ra, Nt 96 100 
TWEREY Vcd cet a i ae Eh a re LS” ent ALES fone oo i ND ain CeO A bate A 36 80 
AteW:  dpoed Leng cS Pt ee SEMEL OLEH Po RUE ENE» ce Ete RNR AA ca eM ie te ATL ute lad aime co 72 90 
CUCUMBER. 
Lewes Mininawiie. 1. ioc 67 
Perucentnot / 2 Cmuminl atiO, os. cecil sl else akties one cotiote Maxims, .c.0sec dis +s 98 
AVEPAG Gist mins 6 ane Sere 86 
Olan ard store TOO MBER Stet mic a scatereys wm actpblorail cae ehcne MUA Oe eee iach trad: nteusuers 90 
PER CENT OF GERMINATION. 
Labora- 
tory test Variety ———— 
No. : In 3 Days. In 10 Days. 
y 
JE Mb Bro yey as nthap RACE d Tena tt = Me Ae ee One Oat) Soa PCE Oe Re UC aes rr 58 73 
Hsien tte Ves Ta teow ivottans, aus tae teact siege amine ake vim eae Oeiceites Gib wate one's wlanire 6 61 96 
237 Ee Ce So a. ROE ROU dR OPES aah ce RTT EO i was RE ARE Re a 84 
603 en Nae Ret tere REE oe ele Segoe elas arabe oe oe 92 95 
rel) IDEb ete GAPS Leer Sel ee esa! hea hI aie Ai ERO ER a OR aC aa 60 Vis: 
FGA ~ OONTERE a Weta! Gr ge 8 uo ped ete Pea UR en NneR Dee aol ene GRRE eae 42 ek 
99 Wm os LEH ey ase het cd RR RR ea rea ICTR mR READS, eal PARSVOOD ACE meee LOR ee HR 53 67 
EMG ee EG ATV WIEEEGE (PIMs che gah oe one, ctor, 8 cr cle ater esate ace Soe eats (SR Hoes 92 96 
507 Tor \ lowe Aaqedes eke ea a PR AUN” Shtg BONY Netcare SA peetie 8 tt \ 86 86 
550 SMR ET eerie he ie ego teae 1 A late yal ttl boy) oh One a teach 81 82 
PME GOGH TOULC yin oe scat mdse Poe ears ears ee tLianieteal oGstBa as aecuaues EAT Ler epee obamek a tae 71 85 
Smee loainovieca bone Greens wo aen.< Aoi na). ele demi shelsce waake ng en woves 85 89 
81 eae SEE en 3 1 Pm SSS Oh ATE Wh een Fe Re re aie UN Re tlic SERA WN 67 88 
247 GIO Aa Ai Pas es PON we ee PY ec MB ABS SA wh ae SRA | 96 97 
ieee DrOweds. arly. t VWHIbE ODITLEs niece a isieinie <a serene Si eye misiece aie ele tial vor aware | 86 89 
35 PEG mT COnRae nth ite re a Sey tie cnet ats menace aaa aber Ace Bo AE eevee ae 70 
MPMI NCE RIR AL COTE ied cactiste cis ees le seh ama Tee iin he Rr enlak Pic cieae i eyes tobe eMac con 82 83 
der Wetworcield 6 Chicaro  Eickling ws iainen) accion fe ciate ciaseteee ty aielstakas 91 92 
567 us SO id Oy Nhe coy, eats) ARLE Bed a NLS AVL ec Wee SER A 97 98 
MARROW. 
see ee ee ret ee 
| Per CENT oF GERMINATION, 
Labora- é 
tory test. Varicty. ee 
No. 
| In 3 Days. In 10 Days. 
130 mts Ui Dae th eee claiics Whe, Sook oe Neti, Roe" Fa nei 988 esa epi 84 92 


en i 
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MUSK MELON. 


ManimuUm?. 45. o<- 1 ea 72 
Per) cent20£- germination. ices. sic susleia eilsteveidueeie So eiels Maximuniy.. gsc ceioe ce 99 
AVOLAPe sn). cnwis eile os 85 
Standard ‘for God: seed iecct ies.s sews elec om dete eis fehaisvaccond et vnistet arise okie ena ale 90 
Perr CENT OF GERMINATION. 
Labora- : : 
tory test Variety. 
No. 
In 3 Days. In 10 Days. 
62-—|Tiproved: Isarge. Green-Nutmer ss ic ivsv cecal scoe be ee here 96 99 
170 eS Fe eA a RS oa Pose anbate ts fees atte ie Sale Sanh arta oa ana am ee 59 he 
D382 Montreal (NUtmiGge cc), 6.2 ere ee oe Lao te Vote ered ie area en 97 97 
S64. (Miller's: Creamy sc 2. ceoce eicssceter sak lees Tl sce see instore aaatee fear np adn Basesironce oe eae 50 76 
OY LS DRA heh hE i Ob ha! Pat gear PORN eae cobs. bere UO ayant” Gan Sasiae ren tel deae LAN NOIRE D gs ead 75 83 
PUMPKIN. 
Minimum sss. see 74 
Per. centwof germination.) (car... 2.- eee ee Maximum eae rete 100 
AVETRRO eae Cee 89 
Standard ‘for 2o0d “seed UAliratiatahenctice a Cae oie hails Shey Sci eae een ee eee 85 
Per Cent oF GERMINATION. 
Labora- : 
tory test Variety. — 
No. 
In 3 Days. In 10 Days. 
1953), |\Cheese tor: Kentucky. taco. Soi sk rails « ood eee ee eee 88 92 
272 os na Maaed cra Sedans sO a Ava Pevismeus tie odot stroke Mie ieee eR OER em Rene RE te 80 80 
511 2 OO Pn Ue ate gen Nae AP PURIMEE SRO ON Soclyren aaa iat aio Ly iG es orth 68 74 
Glisa Japanese shies vow we blood sisi Je sale WS yoko ete eee ot aucticitane, Ghebecame oe aerate 90 90 
140°; sarge: Cheeses res oe ben seh eh ne a el pe ee eee | 82 82 
243 SAE RGAE aT Mae tre MRTG cee) | 98 98 
329 Sle hh VM F429 EY he i ieee cat easel ols Oe eer arte eeaaeaen Lait ns Tita eine eo 100 100 
559 SONG eS ROS) Nose ear tn Rel 9a Aces oOo eae Ee RENO OTe cree 98 98 
SQUASH ca 
| Minimum. .).05. soa 76 
Per centgotugermination: «2.2 2. eh ee eee Maximumatanes ee 100 
iAverace fi aes set ee 87 
Standard for good seed...... ates talinte ic 4) oo Leet ade eda oe IG rN ee i eeeae 10) 
Per Cent oF GERMINATION. 
Labora- ; 
tory test Variety. 
No. 
In 3 Days. In 10 Days. 
IPSS Tee NOT etal 
POANT | Boston SM arrow ieccceeiocces ete coe eieks cates eetrerentet ovoe Perici, Maen a emt 0) en eeeag 44 76 
60472) English -Veretable Marrow. sisetascnee se ane ce eee ee ee 86 88 
175° Rnglish=Yellow (Bushy pcallopymaruers 10 te teal d eerie ae eres 64 96 
G4)seq Harb bard ees eae oes ie crs eases oa a ecclesia 56 80 
83 leak aa Bh er heah RAR a EASED oh Gat create DO CERT CIN Rar On. et one Cer 88 96 
240 A? ee a ee rian oer t Aa Ma PL Tome Rb a Nt emg OR el an eT 88 88 
284 PE ee eee ee Mees ate hal Ne a AOA UN pee PUR aA TRAE, VOL Sr ats alae 64 76 
506 ieee korg SRO Uihrek tL Petr AN IE Ya tet LARA ech RR eR cna 7 ie Selb 92 92 
546 SL HER ARPT oer each, vem Ue athe Leaver CMB a soca IIR G bin oh ART 88 92 
553 : Me TEE RE RE FE A ER ithe Teper en oa Se Ee 100 100 
261. Mammoth Summer: Crooknécks) ic cc oon eee ee ed eis | 60 68 
569 -.|Mammoth* Qtieen: Crookneck 7.) ic nic 2s atetilo ee ee Cs 44 80 
i Sr Cn le eames ona ef ahes AW edi UR ey OIG Cte re ana ie UMN ES rks SOR UNE oR AH) Dr rh | 90 92 
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WATER MELON. 


yi 3 Minimum............ 56 

Per. cent. of germination: 0 66a ck oben cee ovens eo Maximise, cc. oe 98 

AV6rTALC ic es ae 78 

BENRGATaTtOr GOO NGO. sass e de che ee wed Ter he Oa ee ae en as 90 

Per CrenT OF GERMINATION. 
Labora- 
tory test - F Variety. 
No. 
In 3 Days. In 10 Days. 
Dist ag 

UG Aaa ele Clos SPST Shaker ck eaves scclise eral gh seen unre GS ee ere eee ems 96 : 98 
BOOM Ole OMELET] Vy Aen tee Frits 0 NEE A ee re) TS Sogn a Ud Re CEE Re ae 55 68 
Someta NEO UIeEON tres cinta in hilaie hance atc em One Dias ey ae 14 56 
CUE. ESTE Voy sy GPE ea gran ie A NB 0 nee AR Cs ch eR SOR dU a ON cet [EO at de Yt 8 64 
POOL LOSS eaten: 6 artes Ate te ee) ee ee ee ae a ONE EE $0 88 
168 gS Si ane ea, aah Ao Laat hs) Sean bom ini OE RON mae Mouse nei dans Sap R AMEN Ct 40 66 
326 wa Ot Talay A te ae at ner SMES eT A OD Igs Oa one ae OE Uae ae OGL saeco 5 22, 76 
241 SMMC Re ee eeteNh anWN c LaRe Ce ee Samer Enlace near amen Miter iiis aint egal Pay te 86 86 
SIP. Sibeuete & 2. epee a ge RR, RT TORS i EN CMU) ME doe Ree ee RT gna POOR Ran ni anit rae ble 80 80 
Sieh cot aOR. SARe ee cea ae ether atria ee Meo ae a NR A Oa CN cea MON So gE RO as 81 88 
By) om ICRI Ns eee tere. ie OR Ae Por Ga oa Ree SAA Seen TY a oe OL ere oe ee 26 84 


LEEK (Alliun Porum, L.) 


The seeds of Leek like those of Onion (Allium Cepa, L.) are germinated in 
blotters at 68-86° F. Preliminary report in 5 days, final report in to days. Vi- 
tality retained from three to six years. Sow one quarter to one half inch deep 
and press in the soil. 


{ Minimum ss ere x cate 11 
POrrCeNtAOL! PErMINA LON :©. «ieee oc susyslebaloue sist, cletviaya. ate AVE b-aberi bin) separ Gere 76 
Lu AViOrag es: ci) Grete on 49 


Per Cent or GERMINATION 


Labora- : 
tory test Variety. aa 
a In 5 Days. In 10 Days. 
26D WH rORM HIS. .es + 0s0 <- sciatas dem mldiore ool a) eis oem each el min Rae ae ahs 6 11 
138 |Broad London or English........ es Nuance arereestiy. ciniern aimee tee 72 76 
cy mee i Cord ete Pe Se ee, pe atta tana ert aaeteng ah ermseery So orsla ae nile 48 57 


335 English Ma et ick. eaters poe ale dig tie BioW is Side t he ei nareuemia sisiore sory at \ 22 | 31 


ONION. 4 

Minimum... .s......%+- 26 

Per cent of germination. ........cccccccscces See Kiwis Ee ahenh eter hpdery ewmmleie: “154 97 

Averaves. 44.50 08s s 85 

Standard for GOOG sBeCU Ste acs cca io srcke ea etee ee ee ciate cian cones Ghee 0 
Per CENT or GERMINATION, 

Labora- : 
sit test Variety. 
Oo. 
In 4 Days. | In 5 Days. | In 10 Days. 
ee al deanna a 

4226 VA ustralian "Browse here te ae eee ae nn ea fae FL SO eee 5 95 
ZOD Bartlet ta yas sco iers Clean caevcter ssi Mine: concer ieaeee oho chan eae tea Bacaeti Gatue eet ote 85 92 
316 ies UME etch sc ath aha Ee CNS) le BERT oF RSTO eco ER ne cen eat ated Bat Pe eee 78 
oe ER tre: er Vas EUG hore seen ot ere ak pr aee ete ioeal lel oa nent oot eae meres rae wae 76 79 
183 Dh ae OR Sane Oe ei IR ee leet rary cy Genera y Oren Tenner en Woe ROE tate 91 91 
442 PSU Se ih te aR: Pen OME AL GVRP MRMRE TE RULINN by AUN QRNA Tie Se PMO aol Se od 63 66 
564 ste oe ai ena Me apoio gh ie a NS Satin ae Slee RANT) Mag Mt cee cay ith 80 
ISLS clhiarivaW bite bartletta. cla: o tous Saale eere ae a sans ke ee ere 25 388 
2 Srbarres Red pWetherstield shee yc col gy eaten tent ate orci aie en ene a eee 70 73 
13 a aE a) SP GRIPE tee VERA CGN SNL alo Cd: Brea gae naan ey Garo SU pai V8 dete 73 77 
80 ve Cr Dil ah cord) hes ornate ds roma sais, ART a aN Aerts aR aaenchea ee ae ee 84 89 
146 e Te ha Soe te Gee ae ey Se te GAN Be an te Foe Sn ae ie no eee 88 89 
180 : ET Aa ag es Sg Since ate ig ewe Raabe oe UE et Doe Ren Rg eRe gen ame mete 76 76 
192 = ity atom nec eh ph aps ee ae eI Ny a ere eee otk Oh ese 37 
196 4 Hh ONIN ge bd gang Tlie oh PERL Tae ie AV aac aT a hea ET EEE EE eT 59 67 
394 # WENA MN Coals a UES al oneal eile pertain oemac ere te ante CRO Rae ee oe 65 68 
BES eRe Wether SiS] ch ss-cg roe aata chain eateok seavecl cee ae aae See a tere tl COA seni eee 53 62 
ZEO> ESS LP OTUMOLS KTM: ons dese ke nceh bates fa tehc saa cece ae leete one dae ever cet tan te enema tre a ae 66 72, 
333 THOME AUN 0" gh a clo ake daw Nay Of a etal ar atlcabapana a talakte Wiest ocrsede Tinta | eae ern een ae 72 76 
499. South portw White: Globe. die ose ke hs Peete nee e eae ed Aue eae eee 80 81 
ZHS a Wee EOTreUraligners hon cynic nemarteteeee MEE Cuer aes Abaca coe Rr ere 67 68 
ZG aa Wi Ge eran bie casas as [a each cise aak pata aa le espe aS Rte at ae | AT ener 50 65 
ATA Velow  GlOBEIDATIVErs sie vocce Sse lace ee Dae eaten eae ec He een 75 73 
225 * iy Eghed ie: RRR AIP fice Seb ir ere eg ane eat AG Le ak See eee 75 
274 < VRC SM eS ACL oes c eden ees kOe ta rebera chade Aiea en LOGe pal tsa: See 26 
601 “ Fe ee Rd RMSE DUNE i RONDO I Sp ORS NE SE pg ge eo) of On Sc ele 83 85 
CAD ETY ellowiel Dam VETS ae wal cieys fe ai ciate. cay acieltae recat Nac ie cee eect TE oes 95 97 
509 EP iar Sh AG Wt ony A ea eM eh un ie Ce Uy nl Jee 34 39 
430° } | Danvers VelownGlope tc. teitee ors cate e elecce Det ea pt sleccue carat et eae een 72 76 
162.+| Large7\¥ ellow Globe Danversieun.c-e rene cee ee oe oa eee 66 69 
LSS He Prizetaker swab 5 eee tapaemeae lente eck cp 0 ie are ctcee teakel ann Oaoan | Naat eater neg 97 97 


LETTUCE (Lactuca sativa, L. and Var.) 

Germination in blotters at 64° to 68° F. Preliminary report in four days, 
final report in ten days. 

Sow from one quarter to one half inch deep. 


: f Minimums 5 vie fee ae 76 

Pers cent Orr rerniination ce sireis cen Nee eo ee Maxima tim ye. eae ae 100 

AVETASCE uss Gan 95 

otandare for edod. seed ii da autw on bo el Re hs Oe, as ee 90 

Per CENT OF GERMINATION, 
Labora- 
tory test Variety. 
No. 
In 4 Days. In 10 Days. 

Z5ee lack OeeCed SLNPROD 1 a nad aoe nis be oe ee eee 18 83 
Ole Wesley BGORCON. AN Ua i hut aiy Cowes OM vis tact, MIE one ae aa ea ee 88 88 
SO OAS YA ITIOC. SULOMIAR 0 Acietahen <x 0 alors Ree CR Slot aie ee Cp ee 95 Ss 
503 accel Bir o\ eie Oedee wads Sagal et We eo pS BEd UN ee re 93 96 
SEO MCOTTY GE TIZEs PLGA o cicke chee eke etetnes a Ye, ct nar AC Rt ee oe nie tet 66 76 
441 a Peni anes yh DON es SOO oad Pi. Sa. ratte ee Meas | 86 90 
LP ORLY Se el Zein MLO | her ee ren eee TEND Ie CRGuNEeR aes enna Tate 100 100 
BOS? RTIZE MELCA CI ae chile che Ae eIae CREEL Oe elied Re ety em tee ne eee aren 90 92 
145 IVS ON crate spe ttaass cote eaten ORL ates. e, Paahaodk cheat mee ear Te ee ier ae ene 99 100 
552 IO SeARAS ey MED rere CAR cies Cl gba ced abe am ON Tor Even Piney iy Am 6 Lea age 99 99 
497 « Bacto lnc ear Mee HT RAY Cyl 28 ty er PRT ees) 5 Cael ly Stent ia Thee & Rite 97 68 
GOO TMCNET 5 once ai ithy Oh a2 9.8 MRS BON ae aco tle ORGS Ra A nn patie 98 9S 
Ife AMammoth Bisek Seeded’ Butter: : soo anette oe, hee 99 106 
Daeg) ONDSREL A ty) cee oy Cae hl Bopha ee Th eas Re cael aC nt 100 100 
200 Nonpareil Cabparee. < ciiectiee aeere ote eee eee ok Mae ene an 98 98 
227 Ces ai RL Ne Ae goat tt cradle Town felts aNd cae ee de er ae 160 1900 
544 de hrm AUR Lae “ice 20k) Stars Chas ay ea beans ON Mean ny ah ee 29 88 
ies poimpeon’s arky -Cupladscata cs 0 Gk sc LORE oe Rae eee 100 100 
Ge BCU. Fs ania ala eek Le Oat dual etegs aiptanty MR aie ain eee ea aa ae 98 99 
Sf “i Rennie ‘Ball White seeded | .oe:oenn slots vee, ee eae oe 94 $8 


~~ eee 
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PARSLEY (Petroselinum sativum, Hoff.) 
PARSNIP (Pastinaca sativa, L.) 


Parsley and Parsnip can be included with Carrot in regard to the germina- 
tive qualities of their seed. The test however lasts longer, the preliminary report 
requiring fourteen and the final report 28 days. These seeds have to be sown 
one half to one inch deep. Seed more than one year old is likely to be low in 
percentage vitality. 


PARSLEY. 
Minimum create 25 
ersCen Ol PerminablOn.se sid ss 37 teats ewe ae ee WWE pabenybeasks woiart yu. 2 85 
A Vera re tes Sinn etree 50 
| PER CENT OF GERMINATION. 
Labora- 
tory test Variety. 
No. ! 
In 14 Days. In 28 Days. 
| 
SoC HAIN MIONBNLOSSs CuIrled a. 45) ste eis > «hava wa ced wload. timeaateiewe wei emnans 48 | 48 
250 we SES rues Pee Ree Pecan s Je TUE CM. Lad pect e te ere ar mes 31 35 
yO MAC AETLE Ca tap maeres He at Rite enc cae! ts haast son" aoe era © dhe done yews ak Sea 22 25 
eM AIUD Nene See ie Feats se a hecho w= fo Been echs. Gud ye ale 0 Loe paged ROR hee MBO 32 { 85 
ii ene en eee, Pe leo ee Leeann ey he en Weer ES yg, Meee @ lo aa eae 43 j 56 
5 oR Ne crt renee ME ee Poca te ce oo ay WANS aloldsn wie Was Hever abouadie Sess Oe 54 oh 
t 
PARSNIP. 
enemies aot 10 
er CONG OF MEOLIIIM AUTO 46 bs i664 4hy aise aisles as oi alfonso a ets Gat aghhico wm eta yok 68 
| Average...... eben gtsiees 42 
IE ROR ORI BEGIN Cas soa. 5 ei x ms 01k > 044 ws e's Sch Pal ngs evolve Reddo DRO 65 
Per CENT OF GERMINATION. 
Labora- ig 
tory test Variety. | 
No. 
In 14 Days. In 28 Days. 
| 
cE = BONS CMs OD BB a aS — —— 
ONTO WE rT OWNER ME ey RO chon tcuith aie EenON TD a:lh eats Henson & 35 oe 
85 ee ER APP RIO Ao. Pact Ook ie situ Sista ote aeelehe lawns ete eratinrd vata lan 66 68 
149 SMe MRO ERD cr Uenn ras Veh Dele the TaD ea aA 5. aud Gaeta so ve seh sa eee Se a etree mie aR A 36 38 
198 RE ate PEN Oe one ORT Tee te SB et Male ate ted cudgao is Sea wong soa Mae 31 33 
230 Se Met MOD itr cag RL. RATS Asa S) Stdk, Us aed Ded ME UCREE | 27 33 
325 EEO TRAE eM RAS TMU Fae Me eis eel eth eA alist ata teeaern acl, epee 32 38 
425 ea AR ee Ream 1 SE eS PLE ee eC La ae : 41 46 
496 jst, habeas cota ie earl AI ECON AOR NEL A EAOE AINE aU OS SPURT UR: 2. SEN 58 58 
508 me iret! OS Neto ped ht ees Cet cy, MLE Sai | 28 28 
580 A EOS tek INOS Ceaer tte yo MRM PIN, To Me Seth ee Lee oe eke 54 62 
584 AN el ip Ns 0) 9c UO Siig Te MDa RO Mery ee eon NE ae ta oe rear aN | 38 40 
608 OA gi 22), AACN Ee IG ce See aig ee Noa pa ca | 10 11 
OAV G Lea ULCD s,s 5A foes Teel sig, seleee Fo mah ein gle ee se Sh 10 15 
100 Rg R ON MM CLs ee ORM M AAR Ie, Wal ene e Set 2k | 45 47 
Daeueilong White Dutch or Sugar..s 2 ees Pan es Dew ee eee 30 35 
543. |Long Dutch Hollow Crown...... 2.2.20. e eee ee tenes 39 43 
PieeManisna rrize Intermediate... 0.04 so. wild ae AGS Soe eee 8 10 
MMIC PRI REE OO HOLO. 2 hclbes, oon Neon eine Rint ae ee OG tas quash es ae 58 59 
RINE RIEL PUEDE. cise y.~ sale & oir le oaks tacos Ses aed Hah Ye aaa gyi) aot 53 56 
EIR ROD Mh EL ics ioe tap ane ae hoe tei) cx deo ea neta | 48 49 
Sa Lp eal OES wba eta ro pk wd ns ¢. «Teepe Taation'nipk pia WeSibiny ating Studi mh) Laka) op | 52 58 
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PEPPER (Capsicum, L.) Varieties. 


Seeds germinated at 68° to 86° F. in blotters. 
Preliminary test, 6 days; final test, 14 days. 


Minimium'.;. .: sen nies 38 
Percent, of germination cae wile rel opey oanauiee ee ee Maximum Oras are 82 
Averagest 0... nese 52 
Per CENT OF GERMINATION, 
Labora- 
tory test Variety. 
No. 
In 6 Days. | In 14 Days. 
DOG te LBrTee FO coe rupee tet ee eae slates adie nen ae ai eso Ears ae 15 38 
60.2 «| Large: Bell-or! Bull Nose ier actus ph ioineicuas Dae be heee ecara oes eae eat 47 57 
AVG fog Mee Flan gel GU ct tudes Saha WE aba wees OCEAN Sg A Sw etmecet cs gga NIRS Ay sake 80 82 
251 CARE TENE or AUR Ope eee Em Ui eran ms Boca n Pra Sein an aS ae A a 47 51 


RHUBARB (Rheum raphonticum, L.) 


Germinated in blotters at 64° to 68° F. Preliminary test in six days, final 
test in fourteen days. Good seed germinates quickly if sown not over one inch 
deep. The seed of Rhubarb cannot be relied upon as to the true reproduction 
of the variety. 


{Minimums 205. eee 64 
Rercent.of ermination.. sour omits ae eerie eae ee am Seen eee 89 
AV erageG.2 od. ames 79 


Per CENT OF GERMINATION. 


Labora- 
tory test Variety. 
No. 
| In 6 Days. In 14 Days. 
45470 (JONHStOD Sots NLar tii Sahoo oe vos c cee IR ee cs Bas reas ere 66 i pe 
SEBS WLAN NA CUS. eho oat ee eee NRE TL ETP A ae ETS 86 89 
RBA cl VIG HOTTA ater ee Se I ay esa dU Set aE ge ats 0 eye a ee ee ee | 46 80 
bo? ee) Ire pmerabe ot te bapa Rte PIPE, Sr Coals APT ah ng ope eB oo Sys Se ta i 79 89 
7: ee aN Oe A eee BE coast AG en aL Ub ieee Ce pa RARE e AEA ie! TS rt 33 64 


MARJORAM (Origanum Mayorina, L.) 
SacE (Salvia officinalis, L.) 

SAVoRY (Satureta hortensts, L.) 
THYME (Thymus vulgaris, L.) 


Often called ‘‘Herbs’’, belong to the Labiate family. 

All are germinated in blotters at 68° to 86° F.. Preliminary test in six days, 
final in fourteen days. When more than two or three years old these seeds are 
not to be relied upon. 


MARJORAM. 


f PER CENT OF GERMINATION. 
Labora- : 7 
tory test Variety. 
No. 
In 6 Days. In 14 Days. 


GUS Ne te eo all it at A ean Se eae RP aise als Loren edt ie 69 73 


Per CENT OF GERMINATION. 


In 14 Days. 


PER CENT OF GERMINATION. 


27 
SAGE. 
Minimum acces cic oc ie 
Per cent of germination..........+..2e-- ed Senet a Maximum............ 
AVeragele oicaets cai 
Labora- 
tory test Variety. 
No. 
In 6 Days. 
es S| EREORC PLICR VEC eet weet eh occa helo ee cra sale one re we icieic watered cake, F.theeit aber ee 61 
DAMS ULES ss T ORM IUCR te ec cloves he Woke a) ele eats ale oe drs. s se S eer etw aeesie aes 37 
171s MM EO vores tT ea mean te mnten pete fale eae Ssh ayaa sate nae see 
263 MUMMIES cf Verret sh ore Wa eons io a) eetoteletesatane bk ed eee ORR 38 
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Satsiry (Trapogopogen porrifolius, L.) 


The seeds of Salsify are germinated in blotters at 68° to 86° F. Preliminary 
test in six days, final in 10 days. Seeds should be sown about one inch deep. 
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SPINACH (Spinacia oleracea, L.) 


Germination test in blotters at a temperature of 64° to 68° F. Preliminary 


test in 5 days; final test in 10 days. It is recommended to soak the seeds for six 
hours before sowing. 
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Tosacco (Nicotiana Tabacum, L.) 


Germinated at 68° to 86° F. in blotters. Preliminary test in six days, final 
test in 14 days. Rolling after sowing is recommended. 
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Tomato (Lycopersicum esculentum,L.) 


Germination at 68° to 86°C. in blotters. Preliminary test in 4 days; final 
test in 10 days. The seeds of Tomato should be sown about one half inch deep. 
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Per Cent or GERMINATION. 
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CONCLUSIONS AND SUGGESTIONS. 


Farmers and gardeners should know the percentage vitality of seeds before 
planting them. Allowance may then be made for seed that will not germinate. 

Grocers, druggists, and other business men who have not a fair knowledge 
of agriculture, horticulture and plant life in general, cannot be expected fully to 
safeguard the best interests of seed purchasers, except in the sale of carton or 
papered seeds when sold on commission for responsible seed houses. 

If the conditions of soil and weather be favourable to rapid germination, and 
the seeds be planted at the proper depth for the kind and sown at the commonly 
prescribed rate per given area, seed that will germinate in the proportion of not 
less than two thirds of the percentage standard recommended for good seed will 
be found usually to give a fairly satisfactory stand of plants with most kinds of 
crops. 

As a further protection to seed users, it is expedient that this investigation 
work be continued from year to year and that in future the results of carefully 
conducted germination tests be published whenever the percentage of vital seeds 
falls below at least two thirds of the percentage standard recommended for good 
seeds of the kind, and that the name or names of persons or firms who are believed 
to be in whole or in part responsible for the sale of such seeds of low vitality be 
published together with the results of germination tests. 

The advisability of encouraging the production in quantity for commerce, of 
Canadian grown selected stocks of some of the kinds of field root seeds and garden 
seeds, is worthy of careful consideration. In the meantime, the available evid- 
ence as to the advantages that accrue to farmers and gardeners, from the use of 
home grown instead of imported stocks of field root and garden seeds, is not fully 
conclusive. 

_ The best obtainable seeds are always the cheapest in the end. Inferior 
seeds are apt to prove to be expensive at any price. 

Competent and conscientious seed merchants consider quality before cost ; 
jt censequence, they have few complaints from their customers. 
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